HACTABHO-HAYYHO BERE
PYJAPCKO-TEOJIOIIKOI' ®PAKYJITETA
YHUBEP3UTETA Y BEOI'PALLY

u

Behe Pynapckor oacexa

PE®EPAT O I[TPUJABJbEHUM KAHAUJIATHUMA 3A U3BOP
HACTABHUKA V 3BAILE BAHPEJIHHU ITPOPECOP
3A YKY HAYYUYHY OBJIACT
EKCIIVIOATALIMJA YBPCTUX MUHEPAJIHUX CUPOBUHA U
MEXAHHUKA CTEHA

Beorpan, 01.07.2011. rogune



HACTABHO-HAYYHO BERE
PYJAPCKO-TEOJIOIIKOI' ®AKYJITETA
YHUBEP3UTETA Y BEOT'PALLY

U

Behe Pynapckor oacexa

Ha ocnoBy Ommyke UzbopHor Beha Pymapcko-reomomkor gaxynrera YHuBep3urera y beorpamy
(6p. Sy - 12/1, 01 21.04.2011. rogune) KojoM je onpeheHa KOMUCH]ja y cacTaBy:

1) Hp Munom ['pyjuh, pea.npod., Pynapcko-reononiku dakynrer, beorpan
2) [p boxo Konoma, pen.npod., Pynapcko-reonomku gaxynrer, beorpan
3) Hp bnaroje Henesmkosuh, pen.npod., @akynrer TexHuukux Hayka, KocoBcka MutpoBuia

3a TIpUnpeMy pedepara o IpHjaBJbeHUM KaHAMJATHMA MO 00jaBJLEHOM KOHKYpPCY 3a M300p jemHor
HACTaBHUKA y 3Bamke BaHpenHu mpodecop 3a Yy HayuHy obOiact Excmioaranmmja 4BpeTHX
MHHEPAJTHUX CHPOBMHA M MEXaHUKA CTeHAa, KOMUCH]ja TIOJHOCH clieiehn

PE®EPAT

Ha pacnucanm KoHKypc, Koju je 00jaBJbeH y OrjJacHMM HOBMHaMa HamumoHnanHe ciyx0Oe 3a
3arnonubaBame ,llocioBu®, mana 04. maja 2011 rogune, 3a pagHO MEcTO BaHpeAHOT Hpodecopa 3a
yKy HayuHy oOsact Ekcmioaranmja 4BpCcTMX MHHEPAJHHMX CHPOBHHA U MEXaHHUKA CTeHA,
npujaBuia cy ce asa (2) kangunarta: 1. np Bemumup [lhexkuh Banpennu mpodecop dakynrera 3a
Wunyctpujcku meHagmenT y Kpymesny YHUBEP3UTETA YHUOH u np UBnna Pucrosuh, noment
Ha Karenpu 3a Tpancmopt y pyanuuuma, Pynapckor onceka, Pymapcko-reosomkor ¢akynrera,
YHUBEP3UTETA Y BEOI'PAJTY. Komucuja je nanucana Pedepar y 3akoHckoM poky o 60 naHa of
HCTEKa POKa 3a MpHjaBJbHBake KaHauaaTa Ha KoHKypc (19. maj 2011 ronune).



A. BUOTPA®CKH NOJAIIM O KAHANJIATUMA

Kangunar np Bemumup JI. Ulhekwh, mumm. wmxk. pynapcrBa, pohen je 10.02.1963. rommme. y
bepanama. [Iumnomupao je Ha Pynapcko-reonmomkoMm ¢dakynrery VYHuBep3urera y beorpamy
06.11.1986. romuHe Ha cMepy 3a MOA3EMHY E€KCIUIOATalrjy JEKHUIITa. Y TOKY CTyAHja OCTBapuo je
IIpOCeYHy OLieHy 8,56 u Ha nuIuIoMcKkoM paxy 10.

AKaneMCKU Ha3WB Marmcrpa TEXHHYKHUX Hayka y oOmacu pymapctBa — [lom3emHa excrurioaranuja
CJIOJEeBHTHUX JISKHINTA, CTEKAO je Ha Pymapcko-reonomkom ¢axkynrery YHuUBep3utTera y beorpamy
03.07.1991. rogune kana je oxgOpaHuo Maructapcku paa noj HacinoBom PAITMOHAJIM3ALIMJA
OTBAPAKBA 1 PA3SPAJIE 3ATIAZITHOI' PEBUPA PMYVY "COKO".

Hokropcky nucepranujy noa wasusom Y TBPDBUBAWBE I'PAHMYHE JIYBUHE IMOJI3EMHOI
OTKOITABABA HA TIPUMEPY PYJIHUKA BAKPA BOP, oxbpanuo je 06.12.1996. rogune Ha
Texunukom akynrery y bopy.

1987. roguHe 3acHOBao je pamHu omHoc y PMYVY Bepane, a 3atum y PMY AunekcuHal u pajguo Ha
MIOCIIOBMMA PYZIApCKOT WHXKEHEpa Y MPOU3BOAH, a KaCHHje TEXHHUYKOT pykoBoauoua a0 1989. roauxe.
On 1989. ronune paano je Ha TexHuukoM Qakynrery y bopy y CBOjCTBY acHCTEHTa MPHIIPABHHKA, a
3aTUM acHCTeHTa Ha mpeameruma: IIpojexroBame pyqHuKa, TexHosoruja MOA3EMHE eKCIIoaTalyje,
Hanpraa reomerpuja n U3pana pyaamdkux npoctoprja. HakoH onOpane JOKTOpCKe AMcepTaiije, paguo
j€e'y CBOjCTBY acCHCTEHTa ca JJOKTOPAaTOM Ha mpeaMeTy M3pana pyAHUUKHX TPOCTOpPHja.

Opn mapra 1998. roguHe m3abpaH je y 3Bame JOICHTa Ha NpeaMeTuMa: VICTpaXuBame JIeKHINTA
MUHEpallHUX CUpOBMHA W M3pama pyAHHUYKHX TPOCTOPHja, a HM3BOJAMO je HACTaBy Ha HCTHM
npeameTrMa ox centemOpa 1996. no mapra 2001. rommue. Ox 2001. rogune pamm y JII TIEY
PecaBuna kao aupekrop pyanuka PA Bpmka Yyka. [locnoBe aupekTopa pynHuka o0aBibao je 10
2003 romune, a ox 2004. mo 2008. ronnHe 00aBJba MOCIIOBE TJIABHOT MHXEH-Epa 32 WHBECTUIIH]E U
pazsoj y JII IIEY PecaBuma. Ox 2008. rogmue 1o naHac pagu y CBOjCTBY HACTaBHHKA Y 3Bamby
BaHpeaHor npodecopa Ha Dakynrery 3a MHaycTpujcku MeHanMeHT y Kpyriesily, HaydHa 00JacT:
OpraHuzanyja TpPOM3BOAKE M TEXHONOTHje, Ha mpeameruma: OpraHuzanuja MPOU3BOAE,
Wunnycrpujcka noructuka, TexHonomku cucremu, TexHonomku npoueck 1 CTyIHjCKO HCTPAXKUBAE
WH/Ty CTPH]jCKO-EKOHOMCKOT MEHAIIMEHTA.

Ha npenmor HacraHo—HayuHor Beha @akynrera 3a WHnmycrpujcku MenanMeHT —CeHaT
YHUBEP3UTETA YHUOH ra je 03.03.2011. roguHe u3abpao y 3Bame BaHpeIHOT Mpodecopa 3a YKy
Hay4Hy obsact OpraHu3aliyja pou3Bo/Ibe U TexHomoryuje. 3a mkosicky 2010/2011 roguny aHraskoBa je
Ha 1/3 myHOT pagHOT BpeMeHa 3a IpeaMere: TeXHOIOMKN cucTeMH B TexHOIomKH npotiecH Ha Brucokoj
CTPYKOBHO] HIKOJHM 332 MHIAYCTPUjCKM MeHauMmeHT y KpymeBmy u Ha 1/3 myHOr pajHOr BpeMeHa 3a
npenMeT: TexHruKa TepMOAMHAMUKA Ha BHCOKO] CTPYKOBHO] MAILIMHCKO] IIKOJH Y TPCTEHUKY.

VY nepuony ox 1989. ronquHe 10 1aHac ayTop je U KoayTop 78 HayYHHUX M CTPYYHHX PajioBa, ayTop je 2
yuOeHrKa, yuecHUK Ha 14 cTynuja u mpojekarta Koju cy pal)eHu 3a IpuBpedy, ali HeMa HU jelaH paj,
y gaconucy ca CLUU nucTte, na Ou HCIIyHHO HEOMXOAAH ycJIOB oTpedaH 3a u300p y 3Bambe BaHPEIHOT
npodecopa YHuusep3urera y beorpany, a koju je HannoHnanHu caBeT 3a BUCOKO 0Opa3oBame 10HEO 4.
Mmaja 2007. roguHe u gonyHHO centemOpa 2008. ronune.

Hanme, TymauemeMm ONMKHX yciioBa 3a m300p y 3Bame HACTAaBHHKA, HaIlMOHAHU caBeT 3a BHCOKO
obpazoBamwe ucrude (mommc on 15.01.2010.), na ce mox yaconucuma ca CILM nucte mompasymeBajy
yaconucH HaBeneHH y Thomson Reuters mm Journal Citation Reports (JCR) mucrtn, 1j. yaconucu xoju
umajy impact factor.

36or cBera HaBeneHor, Kommcuja cmatpa na kaamupat ap Bemumup /[l Illheknh He memymaBa
ycaoBe Komnkypca, koju cy oxapehenun Kputepujymmma 3a crTullambe 3Bamka HACTaBHUKA Ha
Yuusep3utery y beorpany (,,] macnuk YauBepsurera y beorpagy® op. 144/2008) u Buie ce y oBoM
pedepary wume Hehe 6aButh.



Jpyru npujasbeHn KaHauaat je ap Meuma M. Puctouh, anmi. wHX. pymapcTsa, pohen 25.01.1964.
roguHe y KocoBckoj Murposuum, Peny6muka CpOwuja. [Aumiomupao je Ha Pynapcko-reosomkom
¢dakynrety YHuBep3urera y beorpamy 16.10.1992. ronune Ha cmepy 3a MaluHCTBO Y pyAapCTBY.

AKaZleMCKH Ha3MB MarucTpa TEXHHYKMX Hayka y oOjacu pynapctBa — MexaHusauuja u
ayToMaTH3aldja y pyJapcTBY W CHEPreTHKa, crekao je Ha Pymapcko-reonomkom (dakynrery
YuuBep3utera y beorpany 28.05.1999. roaune xaaa je oq0paHUO MarucTapcKy paj Mo HACIOBOM
NCTPAXNBAIE TIOKA3ATEJBA E®EKTUBHOCTU PAILA IIOMOBRHE MEXAHU3AIINUIE
HA TTOBPIIMHCKHWM KOITOBUMA JIMTHUTA.

Joktopcky aucepranujy nox HazuBom OIITUMU3AIIUIA TTAPAMETAPA KOHTUHYAJIHUX
TPAHCIIOPTHUX CUCTEMA VYV TIIOA3EMHUM PYIAHUIIUMA METAJIMYHUX U
HEMETAJIMYHUX MUHEPAJIHUX CUPOBUHA, onopanuo je 07.07.2006. ronune Ha Pyaapcko-
reoyiolikoM (akyntety YHuBep3urera y beorpany.

ITo munmnomupamy ox 1993. ngo 1996. romumne 3acHHMBa pagHM OJHOC Ha PynapcKo-reosomkom
daxynrery YHuBep3urera y beorpany, Ha pagHOM MeCTy CTpy4HO-TEXHMUYKH capaJHUK Ha Kareapu 3a
MexaHu3anujy pynauka. Om 1996. mo 1999. romune paam Kao CTPYYHH CapagHHK 3a HaydHO-
UCTpaXMBadku pan Ha Pynapckom oxacexy. Hakon mpujaBe Ha KOHKypc pacmucan 1999. roaumue o
crpane Pynmapcko-reonomxor ¢akynrera y beorpany, 3a mpeamer ,, TpaHCHIOpT ¥ U3BO3 y pyIHHUIIIMA*
n3a0paH je 3a aCUCTEHTA Ha TIOMEHYTOM MPEIMETY.

Hemem6Opa 2006. romuHe m3abpaH je y 3Bame JOICHTa Ha PymapcKo-reosiomkoMm QakynreTy 3a
npeamere TpaHCoOpT y pyAapcTBo u [ pal)eBHHAPCTBO y PyIapCTBY M Y TOM 3Bakby CE M JaHAC HAa3u.

VY cknany ca OONOKCKUM MpOMEHaMa U ypal)eHoj akpenuTalnuju TpeHyTHO Ofp)KaBa HACTaBy Ha CBa TPU
aKpeIUTOBaHa CTyIMjcKa Iporpama Ha Pypapcko-reosomkoMm ¢akynreTy: Pynapcko HXemepcTBo,
HmxemepcTBo 3alITUTE )KUBOTHE CPEIUHE U 3aIUTHTE Ha pamy u VmkemepcTBo HadTe U raca. TpeHyTHO
je anraxoBaH Ha OCHOBHUM akajJeMcKkHM cryauMjama (TpaHcnopt y pyaapctsy, I'paheBunapctso y
pynapctBy, KoHTHHyaHH TpaHCHOPTHU CHUCTEMH Y IIOA3EMHO] €KCIUIoaTanuju, JIMCKOHTHHYaITHU
TPAHCIIOPTHHU CUCTEMH Y TIO/I3EMHO] €KCIUIoaTaluju, besdeanoct Ha pagy U 3alITUTa IPHU TPAHCIIOPTY,
3aKkOoHCKAa peryiaTHBa W3 3aliTUTe HA pagy W 3allTUTe JXKMBOTHE cpeauHe, [lmanmpame u
MPOjeKTOBakbEe CHUCTEMa 3alllITUTE JKUBOTHE CcpeaunHe, TepeHCKka HacTaBa M JIeTHa Ipakca),
JUnjoMcKuM  akageMcKMM cryaudjama  (M3B03 BepTHKaJHMM M KOCHUM IIpocTopHjaMa U
[IpojekToBatbe cucTeMa MpoTHBIOXApHEe 3amTuTe) W JdokTopckum cryaujama (CurypHocT W
3alITUTA y PYAAPCKUM TEXHOJOIIKUM MPOLECHMA).

VYuecuuk je y 10 HaydHo — mcTpaxXuBaykux INpojekaTa W3 00JacTH pyJaapcTBa Koje (UHaHCHpa
MuHKCTapCcTBO 32 HAYKY W TEXHOJOIIKH pa3Boj Pemybnmke Cpbuje. bro je pykoBoaumar nmpojexra TP
17021: McTpaxkuBame TEXHOJIOTHja TPAHCIIOPTA YIJba U3 PyAHUKA KPO3 IIPUPOIHE N ypOaHe CpeuHe,
koju je punancupaio MHTP PC og 2008-2010. ronune.

On u30bopa y 3Bame J0IeHTa ayTop je 1, a koayTrop 2 MoHOTrpaduje HAIIMOHATHOT 3Havaja. Y peHuK je
1 wmoHorpaduje HammoHamHOT 3Haudaja. Koayrop je 2 mornaBiba y MoHorpaduju Boueher
MehyHaponHor 3Hawaja, u 1 mornaBjba y MoHorpaduju MehyHapomHOr 3Haudaja. AyTop je
MYJITUMEAMjATHOT Ccaap)Kaja HAMEHEHOr cTyldeHTHMa KOHTHHyamHM TpPaHCHOPTHH CUCTEMH Y
MIOA3EMHO]j €KCIUIOATAIj MPUHEPATHUX CHPOBHHA Ca PEIICH3H]OM.

O06jaBuo je 147 HayyHUX U CTPYYHHX pajioBa Ha gomahuM n MehyHapoHIM cKyrnoBUMA Uy nJoMahum
u mehyHapogHUM dacomucuMma. YdecTBoBao je y m3paau 18 [lpojexara u 14 Cryauja paheHux 3a
TPUBPELY.

On nocienmer u3dopa y 3Bame 10 naHac o0jaBuo je 1 pan y ucrakHyrom mel)yHapoaHOM Hacomnucy u
6 pagoBa y mehynapoguaum vaconucuma ca CLIU nucre naBenenux y Thomson Reuters mnum Journal
Citation Reports (JUR) snuctu, 1j. waconucuma koju uMajy impact factor.



b. HACTABHA JEJIATHOCT

AxtuBHOCT y Hactau np Unne Pucrosuh Tpaje on 1999. rogune Tj. kaga je n3abpaH 3a acuCTEHTa
Ha Pynapcko-reonomkom ¢akynrery y beorpamy. Iberop pax ca cryaeHTHMa ce BpHIM KpO3
ollp)KaBam€ IpellaBamba M BEeXOM M3 HACTaBHUX INpeIMeTa Ha OCHOBHUM aKaJeMCKUM, MacTep U
JIOKTOPCKUM CTyAHjamMa Ha cBuUM CTyIujckuM mporpammuma Pynapckor oxceka, Pynapcko-reonomkor
¢axynrera, YHusepsutera y beorpany: Pynapcko MnxemepcTBo, NHXEHepCTBO 3alITUTE KUBOTHE
CpeaMHe U 3alITUTe Ha pary u MHxemepcTBO Hadre U raca.

OcuM penoBHMX akKTMBHOCTM Ha Pynapcko-reonomkoMm ¢akynrery y beorpany mou. np IMsuna
PuctoBuh anraxoBan je Ha 1/3 myHOr pagHOT BpeMeHa 3a OAp)KaBame IpeldaBama M BexOe Ha
Cryaujckom niporpamy Pynapcko UnxemepctBo Ha Texanukom dakynrery y KocoBckoj MuTpoBuim,
Vuusepsurera y Ilpumrien Ha npenmeruMa ['paheBHHAapCTBO y pynapcTBy M TpenaBama W3
npeaMera XUIPOTPAHCHOPT Yy pyHapcTBy Ha TexHmukoMm Qakynrery y KocoBckoj Mutposuimy,
VYHausepsurera y [Ipumrusn.

ITopen tora oxapxkao je u mpenaBame mo mo3uBy: ENERGY MINING (COAL MINING) AND
SUSTAINABLE DEVELOPMENT nHa HapaBociOBHOTEXHHWIIKOM (haKylTeTy YHHBEp3UTETa Y
JbyOspanm.

B.1. AHraxoBame Ha npeaMeTUMa

OcHoOBHe aKajieMCKe CTyanje:

- Tpancnopr y pynapcrBy (BexOe) 2+2
- KoHTHHYyamHu TpaHCIOPTHU CHCTEMH Y

MOJI3€MHO] €KCILT0ATAIUj! (npenaBama u Bexbe) 2+1
- JIUCKOHTHHYaJIHU TPAHCIIOPTHU CUCTEMH Y

MOJ3€MHO] eKCILIOaTaIj (npenaBama u BexxOe) 2+1
- I'paheBunapcTBO y pynapcTBy (npenaBama u Bexbe) 2+1
- bezbennoct Ha pasy ¥ 3amITUTA ITPH TPAHCIIOPTY (npenaBama u Bexbe) 2+1
- 3axoHCKa peryiaThBa U3 3allTHTE

Ha pajly U 3alUTUTE )KUBOTHE CPEIUHE (npenaBama u Bexxoe) 2+1
- Ilnanupame U MPOjeKTOBAkE CUCTEMA

3aIlTUTE KUBOTHE CPEIHE (npenaBama u Bexbe) 2+1
- Tepencka HacTaBa 1 JIETHA IpaKca 0+8

JMIioMcKe aKajgeMcKe CTyauje:

- H3B03 BepTUKAIHUM H KOCHM IIPOCTOPHjaMa (npenaBama u Bexbe) 2+2
- IlpojexroBame cucTeMa MIPOTUBIIOKAPHE 3aIITUTE (npenaBama u BexxOe) 2+2

JokTopcke cryauje:
- CurypHOCT U 3alUTHUTa Y PyJapCKUM TEXHOJOMIKHM IpoLecuMa 4+6

[Ipeamere xoju cy My nmonesbeHH, np Meuna Pucrosuh je yHampenuo, yBohemeM HOBHX TEMAaTCKHUX
caapxkaja y mocrojehe KypceBe, ocaBpeMemaBameM IMocTojehe Teopujcke W MpakTHYHE HACTaBe,
noceOHO YKIBYUyjyhn mpuMeHy KOMITjyTepcKe TeXHUKE IpHurpeme, odpane u narepnperamnuje. OBo ce
HApPOYUTO OJHOCH HA NPEIMETe Be3aHE 3a TPAHCIOPT Y PYHAPCTBY, KOjH Cy HEroBa CICLHUjaTHOCT.
H3Boheme HacTaBe 00aBjba CaBPEMEHHM IIPHCTYIIMMA €JICKTPOHCKE Mpe3eHTallHje. Ha MpeaaBamuMa
KOPUCTH MYJITUMEIWjalTHe Caipikaje HaMeheHe CTYIeHTUMAa KOjiMa TIpeiaje.



B.2. O6jaB/benu yuoenunn u MmoHorpadgumje

On u36opa y 3Bame A0 AaHac fou. ap Meuma PucroBuh o6jaBuo je xao ayTtop jenHy moHorpadujy
HAIMOHAJHOT 3HAaYaja:

1. Pucrouh, U.: EdextuBHOCT pasa n oxpkaBame MOMOhHE MEXaHM3AIM]je HA ITOBPIIMHCKUAM
kornouma jurauTa (2007).

Kao koayTop 00jaBuo je 1Be MOHOTpaduje HAMOHAJIHOT 3HAaYaja:

1. HenesmkoBuh, b., PucroBuh, WN.. KoHTypHO MUHHpame U TPaHCHOPT HW3MHHHUPAHOT
MaTepujana Mpu U3paju jaMcKuxX objekara y uBpctoj paanoj cpeaunu (2009).

2. TI'pyjuh, M., Pucrouh, U., I'pyjuh, M.: HcTtpaxkuBame TeXHOJOTHja TPAaHCHOPTa yIiba M3
pPYIHHKA Kpo3 ipuponHe U ypbane cpeaune (2010).

AyTop je nmornasba y jenHoj MoHOrpad)ckoj cTyauju Bogeher meynapoanor 3Hauaja:

1. PucroBuh, U.: Environmental Risks to Air, Water and Soil Due to the Coal Mining Process.
Understanding and Managing Threats to the Environment in South Eastern Europe, SpringerLink,
NATO Science for Peace and Security Series, ISBN 978-94-007-0610-1, Vol. 2, pp. 251-264,
(2011).

KoayTop je mornarspa y jeqaoj MoHorpadekoj cryauju soaeher mehynapoanor 3nauaja:

1. PucroBuh, H., bopucasmesuh, A.: Global Change-Challenges for Soil Management —
Advances in GeoEcology. CATENA VERLAG GMBH (2010)

AyTOp je jeAHOT 1 KoayTop jeHOT MOrJiaB/ba y MOHOrpaduju mel)ynapoaHor 3navaja:

1. PucroBuh, U.: Environment-friendly External Ore Conveyance (2006).
2. T'pyjuh, M., PucroBuh, U.: Mining in the Central Europe Trough History (2010).

AyTOp je MyJTHMEIUjaTHOT cajpXkKaja HaMEeHEHOT cTyleHTUMa: KOHTHHYalTHH TPaHCIIOPTHH CUCTEMHU
y MO/I3€MHOj €KCIIJI0AaTalliji MUHEPAIHUX CUPOBHHA Ca PELIEH3HjOM.

B.3. JunaoMmcku pagoBu

On u3bopa y 3Bame joueHTa, lp MBuna Pucrosuh je ydecTBoBao kao 4jaH KOMHUCHje 32 ogOpaHy 5
JAUTJIOMCKHX paaoBa, o]l 4era je y 4 pana Ouo MeHTOP.

B.3.1. MeHTOPCTBO — IMIIJIOMCKH PaJ0BH:

1. Cama bajuh, Mepe 3amture >KWBOTHE CpefiHE OJ] YTHIIAja JICTIOHHjE OTIMAJHE UCIUIAKEe Y
HUC Hadraracy-Hoo Musnomieo, PI'® beorpan, 2009.

2. He6ojma Ilykuh, [Tpouena yrtunaja paga padunepuje TeqHor raca Enemup Ha >XKUBOTHY
cpeauny, PI'® beorpaz, 2010.

3. Xapko bnaxwuh, IIponena yrunaja paga noBpmuHckor koma "Bemuku I{pspenn" Ha
KUBOTHY cpenuny, PI'® beorpan, 2011.

4. Usan bpxisau, [Ipouena ytunaja paga noBpimHCKor kona "TamHaBa 3anan” Ha )KUBOTHY
cpenuny, PI'® beorpan, 2011.

B.3.2. YyaHcTBO y KOMUCHjaMa 32 010paHy JUILIOMCKHUX PaaoBa:

1. Anexcannap C. Tpmunh, [Tpumena gyOMHCKIX MOTOpa y IPOLIECY U3paJe XOPU3OHTATHUX
oymoruna, PI'® beorpan, 2009.



b.4. Marucrapcke Te3e
b.4.1. Marucrapcke Te3e - MEHTOPCTBO:

1. Munopan CrojanoBuh, Mozen cuctema yrpaBibarba 3alITUTOM >XMBOTHE cpenuHe y Pb
Komyb6apa, PI'® beorpan, 2008.

b.4.2. Marucrapcke Te3e - WiaH KOMHCHja 32 010paHy:

1. Mapuna M. TanackoBuh, Ilpumena cucrema Bucehux mpyra y pyqHUIMMa yrjba ca
noj3eMHOM ekcrutoaranujom y Cpouju, PI'® beorpan, 2008.

2. 3opan 'onxy6oBuh, Ilpuior onpaBnaHOCTH PEKOHCTPYKLHj€ MOTOHCKUX CHCTEMa PagHOT
Touka Ha Oarepuma cpenme kiace, ®TH Kocoscka Mutposwuna, 2009.

b 4.3. Macrep cTyauje - MEHTOPCTBO:

1. Camwa bajuh, VYmorpe6ba T'MC-a y 3amTuTH >XMBOTHE CpEIMHE TMPH PYyAAPCKUM
akTHBHOCTHMa, beorpan, janyap 2011.

B.5. loxkTopcke qucepranmje
B5.1. lokTopcka qucepranuja — MEHTOPCTBO:

1. WBana Bnajuh-HaymoBcka, Pa3Boj mozena mporieHe pusuka mporeca 0e30eIHOCTH U
3amtute Ha pany y noroanma [1J] TE-KO "Kocromam" - (y Toky).

B5.2. JlokTopcke aucepTanuje — 4jiaH KOMHCHja 32 010paHy:

1. Hukonera XycakoBa, Reverzna logistika v podmienkach SR s aplikaciou na opotrebované
pneumatiky, Texamaxu Yausepsurer Kommre, CroBauka, 2008.

2. Anekcannap LIBjeruh, Pa3zBoj xubpuaHor cucreMa 3a aHanu3y W ynpaBibambe (GU3HNIKUM U
XEMHUJCKUM YTHIAjMa Y PajHAM CcpeluHaMa pyIHuKa, Pynapcko-reonmomku (akynrer,
Beorpan, 2010.

3. Jenena Manenosuh-Hukonmuh, MHAnKaTopn OAp>KUBOT pa3Boja 1 MOHHUTOPHHT >KHBOTHE
CpenuHe Y pa3Bojy CHEepreTCKOT pyaapcTsa (Y TOKY).

B.6. Ouene crynenara

Jp MBuma PucroBuh ce y cBOM mocamammmeM paay ca CTyIASHTHMa IMOKa3ao Kao nobap memaror,
KOPEKTHOT OJIHOCa TIpeMa MIIaJM Koyierama. Beoma 030uJbaH y CBAaKOM TIOTJENY, CTYACHTHMA,
JIUTUIOMIIMMA, TIOCJIEIUTUIOMIIMA U JOKTOPAaHTHMA IPy»Ka IMOMOh y3 BEJIHKO JIMYHO 3aJlarame.

CBa mpenaBama U BexOe M3 mpeaMeTa KOju Cy My JAOJIEJbeHH, CTAHO yHampelyje, a cBoje 3Hame
CTYZEHTHMa IIPEHOCH IIPUMEHOM MOAEPHUX AOoCcTUrHyha KoMI[jyTepcke TeXHUKE Ipuipeme, oopaie u
UHTEpIpeTanyje. Y paay Ha YaCOBHMA MOACTHYE YKIbYUHBAKE H yUECTBOBAE CTyIeHATA Y HACTABH.

On u30opa y 3Bame [I0IEHTa /0 AAaHAC MNpeMa pe3yJiTATHMA CTYJAEHTCKOT BpeIHOBambAa
nactaBHuka /Ip UBuna PuctoBuh je 10010 0JJIN4YHYy mIpPOCEYHY OLIEHY:

4,76) 3a mkoJscky 2007/2008,
4,57), (4,50) u (4,97) 3a mkoJicky 2008/2009 u
(4.98) 3a mkoJicky 2009/2010.

VY nacraBky je mar M3BemTaj o BpeIHOBamy MENaroIlKOr pajla HACTABHHKA PyIapCKO-TEOJIOIIKOT
daxynrera jgou. np Usume Pucrosuh.



Rudarsko-geoloski fakultet

ANKETA O KVALITETU NASTAVE

Predmet Zakonska regulativa iz zastite na radu i zastite Zivotne sredin Skolska godina: 2007/2008
Profesor Ristovi¢ Ivica Semestar: peti

Kurs je:

znacajno unapredio moje razmisljanje o tematici kojom se bavi 500 7

bio dobro organizovan sa aspekta rasporeda materijala i aktivnosti 486 7

bio zanimljiv i izazovan 486 7

bio relevantan za moj budu¢i rad 486 7

ukupna ocena kvaliteta kursa 500 7

Proseéna ocena kursa 491

Profesor je:

izlagao materiju jasno i razumljivo 5.00 7
bio pripremljen za ¢as 4.86 7
odrzavao savremena multimedijalna predavanja 4.29 7
postovao termine konsultacija 4.71 7
podsticao aktivno uéesce studenata na Casu 4.86 7
ukupna ocena predavaca 4.86 7
Proseéna ocena predavaca 4.76
Literatura je:

dovoljno jasna i razumljiva 414 7
u potpunosti pokrivala gradivo 4.57 7
savremena 443 7
preporuéena i na stranom jeziku 3.83 6

Prose¢na ocena kvaliteta literature 4.26




Rudarsko-geolo$ki fakultet, Rudarski odsek InZenijerstvo zastite Zivotne sredine

ANKETA O KVALITETU NASTAVE Skolska godina:2008/2009
Planiranje i projektovanje sistema zastite Zivotne sredine Semestar:Osmi
Kurs je:
ZnacCajno unapredio moje razmisljanje o tematici kojom se bavi 4.50 2
Bio dobro organizovan sa aspekta rasporeda materijala i aktivnosti 4.50 2
Bio zanimljiv i izazovan 5.00 2
Bio relevantan za moj buduci rad 5.00 2
Ukupna ocena kvaliteta kursa 5.00 2
Prosecna ocena kursa 4.80
Predavaé Ristovi¢ Ivica
1.Nastavnik izlaZe jasno i razumljivo 4.67 3
2.Nastavnik izlaze pregledno i najbitnije 4.67 3
3. Nastavnik izlaZe odgovarajucim tempom tokom nastave 4.67 3
4. Nastavnik dolazi na ¢as dobro pripremljen 4.67 3
5.Nastavnik drZi nastavu u dogovorenim terminima i bez kadnjenja 433 3
6. Nastavnik podstice ukljuivanje i u¢estvovanje studenata u nastavi 433 3
7. Nastavnik daje korisne informacije o radu studenata (nakon seminarskih 4.67 3
radova, vezbi, aktivnosti na Casu....)
8. Nastavnik odgovara na studentska pitanja | vodi ra¢una o studentskim komentarima 4.67
9. Dosadasnje ocene kod ovog nastavnika u okviru ovog predmeta odgovaraju 433 3
mom pokazanom znanju
ukupna ocena predavaca 4.67 3
Prosecna ocena predavaca 4.57
Literatura je:
Dovoljno jasna i razumljiva 4.67 3
U potpunosti pokrivala gradivo 4.67 3
Savremena 4.67 3
Preporuena i na stranom jeziku 4.67 3
Ukupna ocena kvaliteta literature 4.67 3
Prosecna ocena kvaliteta literature 4.67




Rudarsko-geolo$ki fakultet, Rudarski odsek InZenijerstvo zastite Zivotne sredine

ANKETA O KVALITETU NASTAVE Skolska godina:2008/2009
Terenska nastava i letnja praksa (ZZS) Semestar:Osmi
Kurs je:
ZnacCajno unapredio moje razmisljanje o tematici kojom se bavi 4.00 4
Bio dobro organizovan sa aspekta rasporeda materijala i aktivnosti 4.00 4
Bio zanimljiv i izazovan 4.00 4
Bio relevantan za moj buduci rad 4.25 4
Ukupna ocena kvaliteta kursa 425 4
Prosecna ocena kursa 4.10
Predavaé Ristovi¢ Ivica
1.Nastavnik izlaZe jasno i razumljivo 4.50 4
2.Nastavnik izlaze pregledno i najbitnije 4.50 4
3. Nastavnik izlaZe odgovarajucim tempom tokom nastave 4.50 4
4. Nastavnik dolazi na ¢as dobro pripremljen 4.50 4
5.Nastavnik drZi nastavu u dogovorenim terminima i bez kadnjenja 4.50 4
6. Nastavnik podstice ukljuivanje i u¢estvovanje studenata u nastavi 4.50 4
7. Nastavnik daje korisne informacije o radu studenata (nakon seminarskih 4.50 4
radova, vezbi, aktivnosti na Casu....)
8. Nastavnik odgovara na studentska pitanja | vodi ra¢una o studentskim komentarima 4.50 4
9. Dosadasnje ocene kod ovog nastavnika u okviru ovog predmeta odgovaraju 4.50 4
mom pokazanom znanju
ukupna ocena predavaca 4.50 4
Prosecna ocena predavaca 4.50
Literatura je:
Dovoljno jasna i razumljiva 0
U potpunosti pokrivala gradivo 0
Savremena 0
Preporucena i na stranom jeziku 0
Ukupna ocena kvaliteta literature 0
Prosecna ocena kvaliteta literature




Rudarsko-geolo$ki fakultet, Rudarski odsek Rudarsko inZenjerstvo

ANKETA O KVALITETU NASTAVE Skolska godina:2008/2009
Gradevinarstvo u rudarstvu Semestar: Sesti
Kurs je:
ZnacCajno unapredio moje razmisljanje o tematici kojom se bavi 4.83 6
Bio dobro organizovan sa aspekta rasporeda materijala i aktivnosti 5.00 6
Bio zanimljiv i izazovan 4.83 6
Bio relevantan za moj buduci rad 4.67 6
Ukupna ocena kvaliteta kursa 5.00 6
Prosecna ocena kursa 4.87
Predavaé Ristovi¢ Ivica
1.Nastavnik izlaZe jasno i razumljivo 5.00 6
2.Nastavnik izlaze pregledno i najbitnije 5.00 6
3. Nastavnik izlaZe odgovarajucim tempom tokom nastave 5.00 6
4. Nastavnik dolazi na ¢as dobro pripremljen 5.00 6
5.Nastavnik drZi nastavu u dogovorenim terminima i bez kadnjenja 483 6
6. Nastavnik podstice ukljuivanje i u¢estvovanje studenata u nastavi 5.00 6
7. Nastavnik daje korisne informacije o radu studenata (nakon seminarskih 5.00 6
radova, vezbi, aktivnosti na Casu....)
8. Nastavnik odgovara na studentska pitanja | vodi ra¢una o studentskim komentarima 5.00
9. Dosadasnje ocene kod ovog nastavnika u okviru ovog predmeta odgovaraju 4.83 6
mom pokazanom znanju
ukupna ocena predavaca 5.00 6
Prosecna ocena predavaca 4.97
Literatura je:
Dovoljno jasna i razumljiva 433 6
U potpunosti pokrivala gradivo 450 6
Savremena 4.33 6
Preporuena i na stranom jeziku 4.33 6
Ukupna ocena kvaliteta literature 4.33 6
Prosecna ocena kvaliteta literature 4.37
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B. HAYYHA JEJATHOCT

Jp MBunna PucroBuh cBojy Hay4dHy akTHBHOCT 0o0aBiba Ha Pymapckom oxacexy Pymapcko-reoromrkor
¢axynrera 'y beorpany.

ToxoM BHIIEroAMIIEKET HaydHOT pazxa ap Msuma PucroBuh je myOmixoBao 147 HayYHHX M CTPYYHHX
pangoBa, yKbydyjyhu Marucrparypy, IOKTOpaT, MoHorpaduje W T1oriaBjba y MoHorpadujama
HalMOHAITHOT 1 MeljyHapoaHor 3Haudaja. Ox oBor Opoja 23 pana y HaAMOHAJIHAM Yacomnrcuma, 45 pajosa
Ha HAIIMOHAJHUM CKYTIOBMMa, 56 pana Ha MehyHapoaHHM KOHTpecuMa M cUMIo3ujymuma, u 11 pagosa y
Hay4YHUM Yaconrcuma MeljyHapomHor 3Hadaja (cexam pajgoBa y yaconucuma ca CLIU simcre).

Y nepuoay nocJe u3dopa y 3pame gouenra, ap Usuna Pucrosuh o6jaBuo je:

2 noryaB/ba y MoHorpaduju-temarckom 300pHuky Bojeher mehjynapoanor snagaja (M13)
1 noraaBsbe y moHorpaduju meljynapoanor 3nauaja (M14)

7 panoBa vy mehyHapoguum yaconucuma ca CIIU aucre ca D (M23)

4 paga y MehyHApOOIHUM YaconucuMa Bepu(puKoOBaHU oceOHOM oIykoM (M24)
3 npenaBama Mo NO3MBY ca MehyHAPOIHOI CKYIA INTAMNAHUX Vv meauan (M31)
19 pagoBa Ha MehyHapoaHoM ckyny (M33)

Ypeanuk 3 300pHHKA caonmTemha Mel)yHapoanor ckyna (M36)

3 moHorpadmuje nanmonajaHor 3uavyaja (M42)

Ypennuk 1 HayuyHe MoHOrpaduje HANMOHAJTHOT 3HAaYaja (M49)

7 pagoBa v BogehumM yacomucuMa HAIIMOHAJIHOI 3Havaja (M51)

1 pax y Hayuaom yaconucy (MS53)

1 npegaBame M0 MO3UBY €A CKYIIAa HAIMOHAJHOI 3Ha4yaja (M61)

15 caonmrema ca CKYIa HAMOHAJHOI 3HaYaja IraMnanux v neannaun (Mé63)4

'maBHa oOxacT Hay4yHOr W CTPY4YHOr HHTepecoBama W paaa [p Meuune PuctoBuh je Pymapcko
HHKCHEPCTBO U HHXKEHEPCTBO 3ALITUTE )KUBOTHE CPESIHMHE U 3ALITUTE HA PaLy.

VYixa o0nacT mweroBor HayyHor paja je Tpancmopt y pyaaperBy. Ocum Tora, 6aBH ce M 3alITHTOM
’KMBOTHE CPEJWHE NPH TPAHCIIOPTY MHHEPAIHUX CHPOBUHA, YXKE TIIEAHO 3aKOHCKOM PEryJIaTHBOM y
OBHM O0JlacTUMa W IUIAaHUPAmEM M TPOjeKTOBAEEM CHCTEMa 3alliTUTE JKUBOTHE cpeauwHe. [Ipema
npo0seMaTHLIU Koja je y HayyHUM paJoBUMa TPETHpaHa, palloBU Ce MOTY CBPCTAaTH Y TpH IpyTIe.

1. IlpBy rpynmy 4yMHe pagoBH KoOju ce oJHOce Ha obJacT Pygapckor unxkemepcrsa — Tpancnopra
Yy pyAapcTBy. 3Ha4aj OBHX pajioBa je y TOMe ITo ce y BehmHM of BHX IpHKasyje mpobiemarnka
MPOjeKTOBakba M MPHUMEHE TPAHCIOPTHUX CHCTEMa, Ka0 W YTBphHUBame ONTHMAIHHX IMapaMeTapa
TPaHCIIOPTHUX CHCTEMa U3 BeNWKOr Opoja Mmoryhumx BapujaHTh. [IpriMeHa HOBHX METOHOJIOTHja
ONTHMH3aNHje Tapamerapa TPAaHCIIOPTHUX CHCTEMa 3axTeBa MPHMEHY  CIICIHjaTN30BaHUX
MPOrpaMCKHUX MaKeTa U cOPTBEpa KOjU CE Y OBUM PaJOBHMA MPHUKA3yjy U Kopucte y3umajyhu y o63up
ByYHE, EHEpPreTCKe M eKOHOMCKE IpopadyHe, y3 CHHTe3y KOMOMHAIMja CBUX y3ajaMHHX Be3a u3Mehy
noceOHUX yrunajHux (akropa. Kpo3 oBe panose ce ykasyje Ha npoOieM Major Opoja UCTpaxkhBamba y
IIUBY pelllaBama IpodjeMa ONTHME3alHje TPAaHCIIOPTHUX CHcTeMa Kox Hac. Mako moctoje, oHa ce
YITIaBHOM CBOJI€ Ha CTYIHjCKa U MPOjeKTHA pellerha ONTUMHU3AIHje MOjeANHUX elIeMeHaTa CHCTeMa:
ONTHMU3ALHjy Mapamerapa OyHKepa, JoAaBada, APOOWIHIIA, TPAHCIOPTEpa ca TPAKOM, YTOBAPHHUX,
MPECHITHNX ¥ NCTOBAPHUX MECTA UT/., AJIM [1€0 TPAHCIIOPTHH CHCTEM IO cajia HHje NCTPaKUBAH.

Y TOM cMHUCIy, KpO3 pPaJioBe MNpHUKa3aHH Cy HEKH CaBPEMEHH NPHUCTYIH pellaBama I10jeIUHUX
npobieMa Be3aHHMX 3a IPOjeKTOBaka M MPUMEHY TPAHCHOPTHUX CHCTEMa Ma M ONTUMHU3ALHU]y
BUXOBUX Imapamerapa. Kpo3 oxpehenu Opoj pamoBa npuka3aH cy U MaTeMaTH9KH MOJEIH B cOPTBEp
KOjH je ayTOp MOJIEITUPA0 y IIUJbY ONTHMU3AIIH]jE TTapaMeTapa TPAHCIIOPTHUX CHCTEMA y PYAHUIMMA.

Y jemHOM Jieny pajoBa KOjU Cy MyOJMKOBaHM W3 OBe 00JacTH ToceOHa TMaxmy je mocBelieHa
JOJUPHUM CHCTEMHMa IMOCMAaTPaHOT TPAHCIIOPTHOT CUCTEMa, a KOjU Cy aKko He orpannvaBajyhu, onna
6ap y3pOoYHO-TIOCIIEANYHN YTUIQJHH QaKTOpH Ha ocMartpanu cucteM. Tpeba ucrahu fa, carienaBarme
n aHaliiu3a d)yHKHI/IOHaHHO 3aBHCHHUX BE€3a I/I3Mehy TPAHCIIOPTHOT CHUCTEMAa W TCXHOJOMIKUX



noJicucTeMa (JIOMUPHUX CHCTEMA TPAHCIIOPTHOM CHCTEMY ), UMa BEJIMKY YJIOTY y NMPABHIHOM H300pY U
aHamm3n Moryhumx cucrema TpaHcmopra. Kpo3 mojennHe pagoBe NpHKa3aHa jeé W pellaBaHa
npoOiieMaTHKa HEKUX O JOTMPHHUX CHCTEMa TPAHCIOPTHHX CHCTEMY: OTKOII - PYAHO TEJIO, CHCTEMH
3a Oylieme, MUHUpambe U yTOBAp, IPUXBATHH OyHKEPH, JEIOBH CHUCTEMa BEPTHUKAIHOT TPaHCIIOpTa
(y>kazx) U HeKH JOAUPHH CHCTEMH CHOJBALIET TPAHCIIOPTA.

OBu paiiou cy nyonukoBanu y meljynapoguum yaconucuma ca CIHU nucre (pamosu Op. 1, 2 u 4),
y mehynaponnum uyaconmcuma (pagosu Op. 1, 2, u 3), 30opunuuma pagoBa ca mel)yHapoguux
ckynoBa (pagoBu 0p. 1,2,3,5,7,8,9, 11, 14, 19), moHorpadgujama HanmoHaJ HOT 3Ha4aja (pagoBu
6p. 1 1 2), yacomucumMa HAMOHAJHOT 3HAa4aja (pagoBu Op. 1, 2, 4, 5, u 6) 1 300pHHIIEMA pagoBa
€a CKyNnoBa HAIIMOHAJHOT 3Havaja (pagoBu Op. 3, 4, 7, u 13).

2. Jlpyry rpyny pagoBa 4YMHe pajioBH KOjH TpeTHpPajy Npo0/ieMaTHKy TPAHCIIOPTA MUHEPAJTHUX
CHPOBHHA KPO3 KMBOTHY CpPeJHHY M 3alITUTA KMBOTHe CpelHHe ycJel TpaHcrnopTa. Kpo3 oe
pazoBe, MPUKa3HU Cy CBH IIPOOJIEMH KOjH C€ jaBJhajy KO TPAHCIOpTa MUHEPATHUX CHPOBHHA KPO3
KHUBOTHY CPEIUHY, Tj. KpOo3 MPUPOJHE U ypOaHe CpeluHe, Ka0 M HEeKa CaBpeMEHa pPeIleHka U CBETCKa
UCKyCTaBa y NPUMEHH HOBUX TE€XHOJIOTHj€ TPAHCIIOPTA KPO3 KUBOTHY CPEIHHY.

TpaHCmopT MHHEpATHHX CHPOBHHA OJf PyAHHKAa 10 o0jekara MpUMapHe Mpepajae, IperoBapa y
cpeacTBa jaBHOr caoOpahaja, ojuiarama, Kpajier MOTpOIIaya W Jp. BPIIM C€ KpO3 pa3InduTe
KaTeropmje >KUBOTHE cpeauHe. [Ipu ToMe mosia3u 1O HEeraTMBHHX yTHIaja TPAHCIOPTa HA KHUBOTHY
cpenuny. Kpo3 my0OirkoBaHe paioBe IMPHKa3aHU Cy CBH aClEeKTH TPAHCIOPTa MHHEPAIHHX CHPOBHHA
KpO3 JKUBOTHY CPEANHY, Mepe 3aIlTHTE 32 CBAKW HAYWH TPAHCIIOPTA, HOBE TEXHOJIOTHjE TPAHCIIOPTa
ca MaJUM CTENIEHOM YTHUI[aja Ha )KUBOTHY CPEIMHY M HaYWH H300pa TPaHCIopTa.

C 003upoM Ha HeraTHBHE YTHLAje TPAHCIIOPTa MUHEPAJIHHX CHPOBHHA KPO3 Pa3IMUUTE KaTeropuje
KMBOTHE CpEJMIHE, OCHOBHM IIJb HCTPAXHMBamba KOjU je IyOJMKOBaH Yy OBHM pajioBHMa OWO je
yTBphUBaKE ONTHMATIHOT HAUYMHA CIIOJBAIIBEr TPAHCIOPTa MHUHEPATHUX CHPOBHHA, Y3UMAHBEM Y 003Hp
BHIIIE KPUTEPHjyMa, YKIbYUyjyhu U KPUTEPUjyM 3aIUTUTE )KUBOTHE cpeauHe. [Ipu ToMe cy ce TexmIo aa
ce Kpo3 HCTPaXUBAKBC W IMyONMKOBAak¢ OBUX pajJioBa OOyXBaTd MoJen yTBphuBama CBHX BpcTa
IITETHOCTH ¥ HUXOBAa KBaHTH(UKAlMja MPH CIOJbAIIEM TPAHCIOPTY MUHEPAIHUX CHPOBHHA,
MOCTaBH METOJIONIOTHja 3a M300p ONTUMAHOT HAYWHA CIOJhANIBET TPAHCIOPTa MHUHEPATHHX
CHUPOBHMHA M J1ajy MPEAJIO3M KOHKPETHUX pellermha MpolieMa CIoJballlbel TPAHCIIOPTa MUHEPATHHUX
CHUPOBWHA Yy NIOjeAMHUM pyaHHIuMa y Cpouju.

OBu panoBu cy nyonukoBanu y Meljynapoguum gaconmncuma ca CIIU aucrte (pagosu Op. 3 u 6),
MOrJIaB/bUMa Y MOHOTpaduju—TeMaTckoM 300pHuKY Boaeher mel)ynapoaHor 3Havaja (pagosu 6p. 1
u 2), 30opHuuuMa paaoBa ca Mmehynapoanux ckymoBa (pagoBu Op. 4, 6, 10, 12 u 13),
MoHOrpajujaMa HAIMOHAJHOT 3Ha4yaja (pax Op. 3), yacommcuMa HANMOHAJHOT 3Ha4aja (paj
Op. 3) 1 30opHUIMMA PajJ0Ba ca CKYNOBa HAIIMOHAJIHOT 3HaYaja (pagoBu Op. 5, 6, 8, 9, 11, 12).

3. Tpehy rpyny pagoBa npejactraB/bajy pagoBH KOju ce TUYY MpodJjeMaTHKe ONIITEer pyJapcTBa
U HeroBOr O/P:KMBOI Pa3B0ja Kao U NMpodjieMaTHKe 3alITHTE ’KUBOTHE CPeIUHE 0] PYAAPCKUX
AKTHBHOCTH. Y OBY TPYIy PaJIoBa CIanajy CBH paloBH KOjU Y MPETXOJAHE IBE TPyIIe pajoBa HHUCY
HaOpojaHu.

On yxymHo 147 ny6nmukoBanux panosa [p Meuna Pucrosuh je y 61 pany npBu aytop, a y 86 pamgosa
j€ KoayTop.



B.1. OGjaB/beHu paioBu — npe U300pa y 3Bame A0LEeHTa:
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OABPAIBEHA JOKTOPCKA JUCEPTAIIMJA
Pucrosuh H., 2006: OnTuMu3anmja napaMerapa KOHTUHYAJIHUX TPAHCIOPTHUX CHCTeMa
Y NOA3eMHMM PYAHHLUMMA METAIUYHMX M HeMeTAJIMYHUX MHUHEPAJIHUX CHPOBHMHA,
Jokropcka mucepranuja, nm. 180 , PI'®, beorpan
OJABPAILEH MAT'UICTAPCKH PAJl
PucroBuh H., 1999: Uctpa:kuBame nokasareba epeKTuBHOCTH pajia nomohne mexanmzammje
Ha NOBPIIMHCKUM KONOBHMA JUTHUTA. Marucrtapcku paz, . 180, PI'd, beorpan
TEXHUYKA U PA3BOJHA PEHIEIHA - CoprBep
PucroBuh H., 1999: Codreep Iollom, I[Iporpam 3a mpaheme m mpopadyH MOy3AaHOCTH
nomohiHe MeXaHu3allyje Ha MOBPIIMHCKUM KOToBUMa JTUTHUTA, 1999, PI'®, Beorpan.



B.1.1. Ctpyune ny0jaukanuje (MpojexkTH, CTyAnje) - mpe n3dopa y 3Bame A0NeHTa:

[Tpojexru:

1.

JlonyHcKH pyapcKu Tipojekar cernapanuje yriba pyaanka “lraBas”, PI'® beorpan, Asrycr 1993.

2. I'maBHM mpojeKaT 3a W3rPammy NOCTpojerha 3a uumheme yIyba Yy ayTOXTOHO] CYCIICH3HjU
noBpirHCKor kona “Tlotpnumna”, PIT'® beorpan, Maj 1994.

3. TexHWUKH IMpojeKar TPaHCIIopTa perpoMareprjaia u orpeMe 1 MpeBo3a Jeyau y jamu “VcTouno mosee”
pyaHuKa Mpkor yriba “borosuna”, PI'® beorpan, Mapt 1996.

4. TexHWYKH IpOjeKaT HaJCTPELIHHULIE U IIOBPILIMHCKE Tpace 3a jeHOLIMHCKY jaMCKy BHcehy JKeJe3HUILY
pyZaHMKa Mpkor yriba “borosuna”, PI'® beorpan, Mapt 1996.

5. TexHUYKM TpOjeKaT PaJHOHHLIE 32 CEpPBUCHpamE AW3EI-XUAPAYyJIUYHE JJOKOMOTUBE PYyAHHKAa MPKOT
yripa “borosuna”’, PI'® beorpan, Mapt 1996.

6. T'eHepaiHu MpojeKar 3a U3rpajiby MOCTPOjeha 3a MPOU3BOIY IeneT-Opukera 3a norpede JI1 3a [IEY
Enexrpomnpuspene Cpouje, PI'® beorpan, lenembap 1996.

7. VinejHu mpojexat 3a u3rpajiby MocTpojerha 3a Npou3Bomhy mener-opukera y PMY “Borosuna, PI'®
Beorpan, leuembap 1996.

8. MammmHCKH IpojeKaT YCHITHOT JIeBKa ca 3aTBapadeM 3a OyHkep y npocropuju MH-1 pynaauka "Coxo",
PI'® Beorpan, Jynu 1997.

9. PexoHcTpykimja cenaparpje y PMY “JaceHosair” - UnejHo pererse, PI'® Beorpan, jaryap 1998.

10. I'maBHu rpal)eBUHCKH TpojekaTr peKkoHCTpykuuja cemapaumje y PMY “JacenoBan”, PI'® Beorpax,
anpun 1998.

11. Tlpojekar pemaBama npodiemMa emucuje U oiarama menena u3 TEHT-A O6penosar, MHcTHTYT 32
¢duznuky xemujy, 2001.

12. YrBphuBame crama 3arahema noimHe peke MOpa ycmen pymapckux aktuBHOCTH,(M ¢aza) PI'D
Beorpan, neniembap 2001.

13. HctpaxuBame CHOJBALIBEr TPAHCIOPTa MUHEPATHUX CHPOBHHA Ca BHCOKUM CTEIIEHOM 3allTUTE
*uBoTHE cpeannHe, PI'® beorpax - Ciosauka, arprn 2002.

14. TexHudku mpojekar pexyiruBanuje crosbamnmker oaiaramumra [1.K. Kocronarn — Ioske KiteHOBHUK,
PI'® beorpan, jyn 2002.

15. Texuuuku mpojekar pexynaTuBaiuje yaytpaimer ogaranumTa [1.K. Kocronain — INoske KiieHoBHUK,
PI'® beorpan, jyn 2004.

Crynuje:

1. Onrumuzanyja pa3eoja NOBPIIMHCKUX KoroBa y 6aceHy Kocromnary, PI'® Beorpax, Mapr 1992.

2. MoryhHocT MeXaHM30BaHOT OTKOINAaBama yriba y Jexumry pyaauka "llIrasam", PI'® beorpan,
cenrembap 1993.

3. MoryhHoct npou3Bolmbe M MJIacMaHa KOMIIEH3aIMOHMX OyHKepa 3a MOJ3EMHY EKCIIoaTalujy
yriva, PI'® beorpan, Anpun 1994.

4. VYBoheme cucreMa aHKepa ca JBOKOMIIOHEHTHOM CMEIIOM Y PYIHHKE YIJba ca IOJ3EMHOM
excrumoatanujoM, PI'® Beorpaa, Anpu 1998.

5. OgpehuBame ekcIuloaTalOHOX KBaluTeTa YIJba 3a cHalJeBame TepMmoenekTpaHa "Huxora
Tecna" y O6penosiy”, PI'® beorpaz, 2000.

6. Pammonanmzanuja W MOAEpHHM3alMja H3paje W MOArpahuBama pyAapcKHX MPOCTOpHja Y
pyJAHUIIUMA ca TIOJ3eMHOM eKcrioaTalyjoM, Konen nnxemepunr, beorpan, 2001

7. OpnpehuBame MoMOhHE MeXaHH3aIlMje 32 OCTBAPEHE IUIAHUPAHE IPOU3BOAGE Ha MOBPIIHMHCKUM
kornoBuma EIIC-a, PT'® Beorpan, janyap 2003.

8. Pemasame exoiomkux mnpobiiema HacTanux pagom "Tepmoenekrpana Huxona Tecnma A u B",
WHucTuTyT 32 Qusnuky xemujy, jya 2003.

9. OgppehuBame momMohHe MexaHM3allMje 3a OCTBapeme IJIAHUPaHe NPOU3BOAKE Ha IloBpIIMHCKUM
konoBuma EIIC-a, PI'® beorpan, jarnyap 2003.

10. YcknahuBame kamanurera TpaHCIOpTHOI cucteMma 3a oTkpuBky I11.K. TamHaBa — 3amaaHo noJske,

11.

PI'® beorpan, centembap 2003.

Ananmu3a Moryhux TEXHOJOTMja 3a CIpevaBambe H3/ABajamba (UTyTHBHE MpaIldHE ca JICTIOHH]e
nenenia 1 mbake JII TE Kocronan u n36op ontumannor pemema, PI'® beorpag — PI'® HlTwm,
janyap 2005.



B.2. OjaB/beHu paioBu — mocJie H300pa y 3Bame J0IeHTA:

M10

M13

X M13
M14

X M14
X M10
M20

M22

> M22
M23

MOHOI'PA®UIE, TEMATCKE CTYJAUJE, TEMATCKHN
350PHULIM MEBYHAPOAHOTI 3HAYAJA

MOHOI'PA®CKA CTYANJA/NIOI'JIAB/BE Y KIbU3U M11 UJIN
PAZLY TEMATCKOM 350PHUKY BOAERET
MEBYHAPOJHOTI 3HAYAJA
PucroBuh, U., 2011: Environmental Risks to Air, Water and Soil Due
to the Coal Mining Process. Understanding and Managing Threats to the
Environment in South Eastern Europe, SPRINGERLINK, NATO
SCIENCE FOR PEACE AND SECURITY SERIES, ISBN 978-94-007-
0610-1, Vol. 2, pp. 251-264, 2011.
Pucrosuh, HW., Bopucasmeuh, A., 2010: New Technology for
Prevention of Eolian Erosion of Ash on the Ash Disposals in Power
Plant Nikola Tesla in Serbia. GLOBAL CHANGE-CHALLENGES
FOR SOIL MANAGEMENT-Advances in GeoEcology 41. Miodrag
Zlatic (editor). CATENA VERLAG GMBH, ISBN 987-3-923381-57-9,
US ISBN 1-59326-248-5, pp. 278-285, September 2010.

HOI'JIAB/BE Y MOHOI'PA®UJU MEBYHAPOJHOI 3HAYAJA
Gruji¢, M., Ristovié, 1., 2010: Transfer of Technologies in Serbian Mining
Through History, Mining in Central Europe Through History, pp. 1-10,
ISBN: 978-86-7352-206-7, University of Belgrade, Faculty of Mining and
Geology - TU Kosice, BERG Faculty, Institute of Geotourism.

PAJOBU OBJAB/BEHU Y HAYUYHUM YACOIIUCUMA
MEBYHAPOAHOTI 3HAYAJA
PALY UHCTAKHYTOM MEBYHAPOJHOM YACOIIUCY
Tomuh, A. HenesskoBuh, b., Uukapa, [1,, PucroBuh, U., 2011: Particulate
basalt—polymer composites characteristics investigation Materials and
Design 32 (2011) 1677-1683 Elsevier Ltd., ISSN: 0261-3069.
IF (2009) — 1,518

PALY MEBYHAPOJHOM YACOIIUCY

Pucrosuh, U., Husakova, N., De¢manova, J., 2010.: Tests of Personal
Cable Lift With the Possibility of Solution. Metallurgy ISSN 0543-5846,
METABK 49 (2) 479-482 (2010), UDC 669.14-418:539.37:620.17=111,
Publisher: Croatian Metallurgical Society (CMS) Zagreb, Croatia

IF (2009) — 0,439

Michalik, P., Molnar, V., Fedorko, G., PucroBuh, U., 2010.: Measurement
of Compressive Forces on the Rolls of a Pipe Conveyor by Action
Various Tensile Forces in a Conveyor Belt. Metallurgy ISSN 0543-5846,
METABK 49 (2) 381-384 (2010), UDC 669.14-418:539.37:620.17=111,
Publisher: Croatian Metallurgical Society (CMS) Zagreb, Croatia.

IF (2009) — 0,439

Pucrosuh, U., Crojakosuh, M., Bynmuh, M., 2010: Recultivation and
Sustainable Development of Coal Mining in Kolubara Basin. Thermal
Science: ISSN 0354-9836, Vol. 14, No. 3, (2010) pp. 759-772, Publisher:
Vinca Institute of Nuclear Sciences, Belgrade

IF (2009) — 0,407

Pomep, J., PuctoBuh, WU., Bymuh, M., 2010: Applicability of Continuous
Real-Time Monitoring Systems in Safety Assurance of Significant
Structures. Strojarstvo, ISSN 0562-1887, 52 (4) 449-458 (2010), Publisher:
Croatian Union of Mechanical Engineers and Naval Architects, Zagreb.

IF (2009) — 0,048
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X M23
M24

> M24

X M20
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lanuh, A., PucroBuh, W., Bophepuh, /., Bymih, M., 2010: Parametric
Adjustment of a Junction Triangle in Terms of The Precise Construction of
Haulage Drives in Underground Mines. REM: Revista Escola de Minas, ISSN
0370-4467, Ouro Preto, 63(3): 529-538, (2010), Publisher: Escola de Minas, Brazil.
IF (2009) — 0,069

I'pyjuh, M., Pucrouh, U., I'pyjuh, M., 2010: Model for the Selection of
the Optimal Location of a Thermal Power Unit According to the
External Coal Conveyance Criterion. Acta Montanistica Slovaca, Ro¢nik
15 (2010), mimoriadne ¢islo 1, 31-33, ISSN 1335-1788, Kosice, Slovakia

IF (2009) — 0,097

PAJI Y YHACOIIUCY MEBYHAPOJHOI 3HAUAJA
BEPU®UKOBAHOI' IOCEBHOM OJJTYKOM

Capuh, Jb., PucroBuh, HW., Tpajkosuh, C., Casuh, Jb., 2010:
Experimental Research and Defining of the Optimum Bit Blade
Sharpening Angle for Drilling Rocks and Ores. TTEM Technics
Technologies Education Management, Vol. 5 Number 1, 2010., pp. 205-
217, ISSN 1840-1503, DRUNPP, Sarajevo, Bosnia and Hercegovina.
http://www.ttem-bih.org/pdf/ttem 5 1 web.pdf

Pucrouh, U., 2008: Economic Aspects of the Maintenance Of Auxiliary
Mechanization. Transaction of the VSB, TU Ostrava — Mechanical Series, cislo 1,
rok 2008, rocnik LIV, rada strojni, p.p. 225-233, ISSN 1210-0471, VSB TU, Ostrava.
http://www.fs.vsb.cz/transactions/2008-1/

Caguh, Jb., PucroBuh, U., CaBuh, Jb., 2009.: Correlation Relationship
Between Drilling Bit Endurance and the Most Importnt Parameters
of the Rock Mass. Journal RMZ Materials and Geoenvironment, Vol. 56,
No. 1, pp. 54-59, ISSN 1408-7073, Ljubljana, Slovenia
http://www.rmz-mg.com/letniki/rmz56/RMZ56_1.pdf

Henemxosuh, b., PucroBuh, U., ®enopko, I'., 2009.: Displacement of
mined ground as a consequnce of the exploitation of Pb-Zn ore in the
mine Crnac. Journal RMZ Materials and Geoenvironment, Vol. 56, No.
4, pp. 449-457, ISSN 1408-7073, Ljubljana, Slovenia
http://www.rmz-mg.com/letniki/rmz56/RMZ56_4.pdf

350PHUIIM MEBYHAPOJHUX CKYIIOBA
IPEJABAIBE IO IIO3UBY CA MEBYHAPOJHOI' CKYIIA
HITAMITIAHO ¥ HEJIUHU
Pucrosuh, M., 2007.: Restructuring and Privatization of
Underground Coal Mines in Serbia. Proceedings of 1st International
Symposium ENERGY MINING 07, p.p. 15-21, Vrnjacka Spa, Serbia.
Pucrosuh, U., 2008: Curent Situation and Development of Energy
Mining in Serbia. Proceedings of 2nd International Symposium
ENERGY MINING 08, p. 1-10, September 15-18., Tara, Serbia.
PuctoBuh, ., 2010: Energy Mining And Sustainable Development.
Proceedings of 3rd International Symposium ENERGY MINING ER
2010, p.p. 1-6, Banja Junakovi¢, Apatin, Serbia.

CAOIIIUTEWBLE CA MEBYHAPOJHOI' CKYIIA IITAMITAHO ¥
LEJIMHU

PucroBuh, U., 2007.: Model for optimization of continuois haulage
systems parameters. Proceedings of XV International Simposium New
development of Belt conveyors, pp.125-132, Zakopane, Poland.

I'pyjuh, M., PuctoBuh, U., 2007.: Some aspects of application of
reversible belt conveyors in coal transportation to steam power plant
and return transportation of the ashes. 2™ Balkan Mining Congress
BALKANMINE 2007, 10-13 september, pp. 173-177, (AISS), Beograd.
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14
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Pucrosuh, W., DBykanoeuh, [I., Cankosuh, hH., 2007.. Research of
parameters of reliability and work efficiency of system for repromaterial
transporting in mine Rembas. Proceedings of 1¥ International Symposium
ENERGY MINING 07, pp. 260-269, Vrjacka Spa, Serbia.

PucroBuh, M., 2008: New Technologies for External Coal
Conveyance. Proceedings of 7" International Symposium on Mine
Haulage and Hoisting, pp. 24-27, jun 01-04, Tara, Serbia.

Pucrosuh, U., Anamosuh, J., Casuh, Jb., 2008: Application of OpTrans
Software on The Example of Refractory Clay Deposit Bukovik
Arandjelovac. Proceedings of 7th International Symposium on Mine
Haulage and Hoisting, pp. 89-93, jun 01-04, Tara, Serbia.

PucroBuh, U., 2008: Application of Ropes in Underground Coal Mines in
Serbia. XV International Conference Investigation, Production and Use of Steel
Ropes, Conveyors and Hoisting Machines, Mimoriadne &islo nr. 5 Casopisu
Doprava a Logistika, pp. 154-158, 7-10. oktober, Podbanske, Slovakia.
Pucrosuh, WU., Bykanoruh, J[., Caumkosuh, h., ['pyjuh, M., 2008:
External Transport in Underground Coal Mines in Serbia.
Proceedings of 2nd International Symposium ENERGY MINING 08, pp.
175-178, september 15-18., Tara.

Pucrosuh, U., Crojanosuh, M., Crojanoeuh, C., 2008: Identification
and Assessment of the Significance of Environmental Aspects in
Mining Facilities. Proceedings of 2nd International Symposium
ENERGY MINING 08, pp. 179-184, september 15-18., Tara.

Pucrosuh, U., 2008.: Enhancing the Energy Efficiency of Continuous
Conveyance Systems in Coal Mines Through the System Rationalization
and Automation, 16 International Symposium Development of new
technologies to the belt conveyors, pp.125-132, Zakopane, Poland.
Pucrosuh, U., 2009: Haulage and Hoisting in Serbian Coal Mine
Through History. Proceedings of 1% International Conference IRSE 09,
pp. 249-254, september, Fruska Gora.

PucroBuh, U., Bopucasmesuh, A., 2009.: Implementation of New
Technology for Prevention of Eolian Erosion of Ash on the Ash and
Slag Disposals at Termal Power Plant in Serbia. International
Conference LANDCON 0905, World Association of Soil and Water
Conservation, May 26-30, Tara (LID)

Pucrouh, M., CrojakoBuh, M., 2009: Sustainable Mining and
Recultivation. 5" Dubrovnik conference on Sustainable Development of
Energy, Water and Environment Systems, University of Zagreb Croatia &
Instituto Superior Técnico, Lisbon, Portugal, Dubrovnik, Croatia (CD)
Powep, J., PucroBuh, WU., Bymuh, M. 2009: On the Use of The Real-time
Deformation Monitoring System for Improving the Safety and Economy
of Significant Structures. 5" Dubrovnik conference Sustainable Development
of Energy, Water and Environment Systems, Dubrovnik, Croatia (CD)
Munenrujesuh, I'., HenmermmkoBuh, b., PucroBuh, H., 2010: Impact
Analysis of Rmhk Trepca to the Contamination of the River Ibar
Water by Heavy Metals on the Area of Zvecan Municipality.
Proceedings of 3rd International Symposium ENERGY MINING ER
2010, pp. 141-147, Banja Junakovi¢, Apatin.

Pucrosuh, H., 2010: Research and Analysis of Technical Parameters
of the Conveyor Belt. 16" International Conference Investigation,
Production and Use of Steel Wire Ropes, Conveyers and Hoisting
Machines, September 21% — 24" 7 Special issue of Journal Transport &
Logistics, High Tatras, Podbanské, Slovakia.
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YPEBUBAILE 3BOPHUKA CAOIIIUTEHA MEBYHAPOJHOI
CKYIIA

1" INTERNATIONAL SYMPOSIUM OF ENERGY MINING ER 07.
21-24.11.2007, Vrmjacka Spa, Faculty of Mining and Geology, Serbia,
Moscow State Mining University, Moscow, Russia, TU Kosice, BERG
Faculty, KosSice, Slovakia, Serbian Chamber of Commerce.
www.rgf.bg.ac.rs/er

2" INTERNATIONAL SYMPOSIUM OF ENERGY MINING ER 08.
15-18.09.2008 Tara, Faculty of Mining and Geology, Serbia, Moscow
State Mining University, Moscow, Russia TU Kosice, BERG Faculty,
Kosice, Slovakia University of Ljubljana, Faculty of Natural Sciences and
Engineering, Slovenia, Serbian Chamber of Commerce.
www.rgf.bg.ac.rs/er

3" INTERNATIONAL SYMPOSIUM OF ENERGY MINING ER 2010.
08-11.09.2010 Banja Junakovic, Apatin, Faculty of Mining and Geology,
Serbia, Moscow State Mining University, Moscow, Russia TU Kosice,
BERG Faculty, KoSice, Slovakia University of Ljubljana, Faculty of
Natural Sciences and Engineering, Slovenia.

www.rgf.bg.ac.rs/er

HAIIMOHAJIHE MOHOTI'PA®UJE, TEMATCKHN 360PHUILIN,
MOHOI'PA®UIA HALIMOHAJIHOTI 3HAYAJA
Pucrosuh, HU., 2007.: EdexTuBHOCT paga u ojap:kaBame nomohne
MexaHM3alMje Ha MNOBPIIMHCKUM KONOBMMA JIMTHMTA. Pynapcko-
reosyiomku daxynret, . 150, MICBH 978-86-7352-167-1, beorpan.
Hepnemwkosuh, b., PucroBuh, H., 2009.: KoHTypHO MHHUpame U
TPAaHCHOPT M3MHUHHPAHOT MaTepHjajia NPH U3PaaAu jaMcKHX o0jexaTa
Yy 4BpPCTOj paaHoj cpenuHu. beorpan, Pynapcko-reonomku (akynrer
Yuusepsureta y beorpany, nmn. 268, UCBEH 978-86-7352-191-6.
I'pyjuh, M., Pucrosuh, U., I'pyjuh, M., 2010: Texnosioruje Tpancnopra
yI/ba M3 PYAHMKA KpPO3 NpHupoaHe W ypOaHe cpeamHe. McrpaxuBame
TEXHOJIOTHja TPaHCIOPTa YIJba U3 PyJHHMKAa KpO3 IpPUpPOIHE U ypOaHe
cpeaune. Pynapcko-reonomku ¢axynrer YHuBepsutera y beorpany, mi.
1-61, UICBH 978-86-7352-211-1.

YPEBUBAIBE HAYYHE MOHOI'PA®UJE, TEMATCKOI'
35OPHUKA, JEKCUKOI'PA®CKE NWIHN KAPTOI'PA®CKE
NYBJIUKAIIMJE HATUOHAJIHOI' 3BHAYAJA

HcrpaxuBame TeXHOJ0IHja TPAaHCHOPTAa YIJba M3 PYyJHHKa Kpo3

npupoaHe U ypdaHe cpeauHe. Pynpapcko-reosnomku  ¢axkyaTer
Yuusepsurera y beorpany, UCBH 978-86-7352-211-1, nm. 1-200 (2010)

YACOIIMCH HAITMOHAJIHOI' 3HAYAJA
PAJY BOAEREM YACOIIUCY HAHUOHAJIHOI 3HAYAJA
I'pyjuh, M., lecnionos, 3., PuctoBuh, U., 2007.:MoryhHocTt npumeHe
MeToJa BMIIEKPUTEPHUjyMCKe aHaJIM3e NMpH H300py TPaHCHOPTHOT
CHCTeMa y PYAHHUKY 0Ji0Ba W HuHKa. Tpancnopt u Jlorucruka; No
13/07; mm. 7-14; UCCH: 1451-107X; beorpax — Komure
Pucrosuh, W., 2007: Application of the OPTRANS model for selection and
verification of continuous conveyance systems in underground mines. IV
International Conference Logistika a Doprava — LOADO 2007, Mimoriadne
¢islo casopisu Doprava a Logistika, (CD), pp. 6, Podbanske, Slovakia.
Pucrouh, W., Dykanouh, J[., 2008.: VYrumaj coombammer
TpPaHCIOPTa Yr/ba Ha ypOaHe M NPUPOAHe cpeauHe. TpaHCHOpT H
Jloructuka; No 15/08; 19-30; UCCH: 1451-107X; Beorpan - Komure.
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Henespxoruh b., Pucrosuh U., ®enopko I'., 2008: YTunaj moazeMHux
pagoBa Ha cjerambe TNOBPIIMHE TepeHa TMPH  TOA3eMHOj
excrioatanuju  Pb-Zn pyne. Ilomseman pagoBu 16, mm. 57-65,
Pynapcko-reonomku dakynret, JY UCCH 0354-2904, Beorpan.
Henesskouh, b., PucroBuh, U., Jakimh, M., 2009.: Iloarpaaa ox npckanor
(Topkper) OeToHa y (YHKIMjH OCHTYypama TIJIABHHX TPAHCIOPTHUX
npocropuja y pyanunuma Tpemua — JlenocaBuh. Tpancnopr u Jlorucruka;
No 17/09; mm. 16-25; UCCH: 1451-107X, Beorpa - Kommrie.

I'pyjuh, M., Pucrosuh, U., I'pyjuh, M., Jenucasan-Epneman, /1., 2009:
Categorization of the environment and quantification of damages
caused by external coal conveyance. Special issue of Journal Transport
& Logistics, p.p., 338-341. oktobar, Podbanske, Slovakia.

I'pyjuh, M., PuctoBuh,H., I'pyjuh, M., 2009: Creating a model for the
selection of the optimal location of a thermal power unit according to
the external coal conveyance criterion. Special issue of Journal
Transport & Logistics, pp. 342-345, oktobar, Podbanske, Slovakia.

35OPHUIIM CKYIIOBA HAIITMOHAJIHOI' 3HAYAJA

NOPEJABAIE 110 TMO3UBY CA CKYIIA HALOUOHAJIHOI'
3HAYAJA HITAMIIAHO Y HEJIMHU

Hukuh, 3., Hukonuh, U., Hagexxauh, M., Pucrouh, H., 2009: 3akoHcka
peryJjiaTuBa 0 3aLlUTHTH U MOHTOPHMHTY BOJa Y 30HHM /IEIOHUja memeJia
U mbake. 300pHUK pamosa Il caBeroBama ca melhyHapomauM yuenthem
Henonuje rmemena, NUBAKE M jaJOBHHE Yy TEPMOECIEKTpaHaMa |
pynaunuma, m.33-39, okrobap 2009, bama Bpyjunn.

CAOINIITEKLE CA CKYIOA HALUOHAJIHOI' 3HAYAJA
IITAMITIAHO Y HEJIWMHHU

Pucrosuh, H., 2007.: 3amTuTa 3eM/BMIITA O] YTHLAja PYAAPCKUX
AKTUBHOCTH. 3aIlITUTA XUBOTHE CPEIUHE Y UHIYCTPUjCKUM HOAPYYjUMa,
19-20 ampun, nn. 131-138, VYausepsurer y Ilpumrrunu-®akynarer
TexHU4KuX Hayka KocoBcka Mutposuna, KocoBcka Mutposuua.
Pucrosuh, U., Josanosuh-Mimh, b., 2007.: PynapcTBo u onacan ornaj y
CBETJIy Hallle PeryJjiaTuBe U PeryJiaTHBa CBeTCKUX areHiuja 3a 3alTHTy
okoimHe. 15 Hayuno-ctpyunu ckyn ca wmelyHapomHum yuemheM o
MPUPOHIM BPETHOCTHMA M 3AIITUTH KUBOTHE cpeluHe: Exonomka ncruHa,
EKOUCT 07, Texanuku daxynrer y bopy, nm. 514-519, Coko bama.
I'pyjuh, M., Pucrouh, H., 2007.: MoryhHocTn mnpumene
TPAHCHOPTHUX CHCTEMAa ca KamcyjJaMa NpH U3paad MOA3eMHHX
npocropuja. III Mehynapogau cumnoszujym CaBpeMeHH TpPEHIOBH Y
MOJ3eMHO] rpaamu, 17-18 neuembap, n.m. 157-162, beorpaa.

Manenosuh Hukomuh, J., PucroBuh, W., 2008: J/IpyluTBEeHO — €KOHOMCKH
ACMEKTH OAPKUBOT Pa3B0ja eHEPreTCKOT Py/IapcTBa, HHANKATOPH KUBOTHE
cpeliHe W mNpHUMeHa OOHOB/BUBHX Wu3BOpa eHepruje. Kondepenmmja
Onp>kuBH pa3Boj U KIIMMATCKe MpoMeHe, TLIL. 99-104, 19-20. jyn, Hum.
PucroBuh, W., Denopxo, I'., Xycaxoa, H., Bajuh, C., 2009:
IIpojekToBame TPAHCHOPTHUX CHCTEMA 32 EKOJOUIKH TPAHCHOPT
neneja. 30opauk pagosa Il caBeroBama ca mehyHapogHuMm yuenrhem
Jenonuje memena, LUbake M jaJIOBUHE Yy TepMOEJEKTpaHama H
pyaHuIUMa, 1. 75-83, oktobap 2009, bama Bpyjuru.

Manenosuh, J., Kpctuh, C., PucroBuh, W., 2009: Huamkatopu y
CHCTeMHMMA 3alUTHTE KMBOTHE CpPelMHe JINOHUja Nemesa M LJbake.
36opuuk pamopa Il caBeroBama ca MelhyHapomnum yuenrthem [lermoHuje
ernesa, IUbake U jaJJOBUHE Y TEpPMOEJIEKTpaHamMa U pyAHUIMMA, 1. 113-
120, oxtobap 2009, bama Bpyjunn
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9 Pucrosuh, H., denopko, I'., Bymuh, M., 2009: Modelling and 0.5
Monitoring the Process of the Maintenance of Auxiliary
Mechanization in Lignite Open Pits. 9" International Conference
RaDMI 2009, 16-19. September 2009, pp. 363-368, Vrnjacka Spa, Serbia.

10 Crojanosuh, M., Kymuh, 3., Pucrouh, HU., 2010: Preparedness And 0.5
Response To Emergency Situations And Accident. 10" International
Conference RaDMI 2010, pp. 1247-1251, Donji Milanovac, Serbia.

11 Hukuh, 3., Hukomuh, J., Pucrosmh, MH., Ilanuh, II., 2010: 0.5
[peauMunapan OWJIAHC NMOA3€MHUX BOAA KAPCTHOI MHHH ILIATOA
Ilymype. 306opauk pamoBa 15 xonrpeca reonora Cpbuje ca
MelyyHaponuum yuemrhem, nim. 597-601, beorpan.
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M80 TEXHHUYKA U PA3BOJHA PEIIEBLA
MS81 Jlunuh, H., LBjetuh, A., Konowa, Jb., Crankosuh, P., Pucrosuh, ., 8

Tomamesuh, A., JoBanosuh, M., 2007: PROTECTOR - Cucrem 3a
aHaIN3y CUTYPHOCTH W 3alUTUTE Ha pany y pyauuimMa. Kopuchuk: J.II.
Enexrponpuspena Cpowuje. http://www.rgf.bg.ac.rs/tr/protector.htm

M85  PucroBuh H., 2006: Codtep OnTpanc, [Iporpam 3a ontummzanujy 2

napaMerapa KOHTHHYaJIHHX TpPaHCHOPTHHX CHCTeMa Yy TIOJ3EMHUM
PYIHUIIIMA METATMYHAX W HEMETATMYHUX MUHEpPATHHUX cupoBuHa, 2006,
PT'®, beorpan
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B.2.1. Ctpyune nyb6aukamnuje (MpojexkTH, CTyAnje) - mocjie u3dopa y 3pame J0IeHTa:

[Ipojexru:

L.

2.

I'maBHUM mpojekar excruioaralyje ciabOMHHEPAIHE MPHPOIHE U3BOPCKE BOJE U3 KANTHPAHOT M3BOpA
Bujena Yecma Ha 3natu6opy — CO Yajernna. Lllymapcku daxynrer, beorpan, janyap 2008.
XUIporeoyomka WUCTPpaXKUBama y LWbY YTBphHBama ycinoBa W MOIYHHOCTH 3aXBaTarmba
MIPUPOJHUX MHUHEpaTHUX Boja y borojeBuhimma — CO Apwmbe. lllymapcku ¢akynrer, beorpan,
(hebpyap 2009.

[IpojekaT XHAPOTEOJOIIKUX HCTPAKHBAKa Yy IHJbY H3HATAXKEHa HHUCKOTEMIICpaTypHHX
reoTepManHux Bojma W yTtBphuBama MOrYNHOCTH HUXOBE EKCIUIOATAIMje 32 BUIICHAMEHCKY
ynorpeOy y noapy4jy I'pyna — CO Yajeruna. lllymapcku dakynrer, beorpan, mapt 2009.

Cryauje

1.

2.

CrpeuaBame €0JICKE epo3Hje Ierena ca Jienonuje nenena u nubake TEHT-a HaHomIemeM cioja
xemukanuja, WBC, Beorpan, anpun 2006.

Crymnja neduHucama mnpuopuTeTa 3a pellaBamkbe NpodiieMa 3allTUTE >KUBOTHE CpeAHUHE
M3a3BaHUX EJIEKTPOCHEPreTcKuM o0jexTuma HamoHckor HuBoa 110, 220 m 400 KB-U daza,
Beorpan, HoBembap 2009

Crymnja neduHucama mnpHopuTeTa 3a pellaBambe NpodiieMa 3allTUTE >KUBOTHE CpEAHUHE
M3a3BaHUX EJEKTPOCHEepPreTcKuM o0jekTuMa HamoHckor HuBoa 110, 220 u 400 KB, beorpan,
neriembap 2010.



TabenapHo je mpHKa3aHa cymMapHa CTpyKTypa pamoBa jap Vsune PucroBuh mocne mzbopa y 3Bame

Jlonenra:
bp.
Pesyarar M Bpen. paz[I())Ba Xz
MoHorpadcka cryauja/mornasibe y Kibu3u M11 wium pan y
TeMaTcKoM 300pHUKY Bojeher mehyHapoaHoT 3Ha4aja MI3 6 2 12
[Tornasspe y MoHOTpaduju MehyHapoaHOT 3HaUaja M14 4 1 4
XM10 16
Pan y nctaknyTOM MelhyHapoaHOM Yacommcy M22 5 1 5
Pan y mehynapoaHom yaconucy M23 3 6 18
Pan y waconmcy mehyHaponHor 3Havaja M24 3 4 12
XM20 35
[TpenaBame o 1mo3uBy ca Mel)yHapoIHOT CKyTia MITaMITaHO Y HEJTMHA M31 3 3 9
CaonmTeme ca Meh)yHapoIHOT CKyIa MITAMIAHO Y [ETHHH M33 1 15 15
Ypehusame 300pHUKA caoMIITeHa Mel)yHApOIHOT CKyTa M36 1 3 3
XM30 27
MoHorpaduja HallMOHATHOT 3Ha4aja M42 5 3 15
Ypehusame HayuHe MOHOTpaduje HAIMOHATHOT 3Hauaja M49 1 1 1
XM40 16
Pan y Bosehem gaconycy HalMmoHAJIHOT 3HAYaja M51 2 7 14
XM50 14
[IpenaBame 10 NO3MBY ca CKyIla HAIIMOHAIHOT 3Ha4aja M6l 1.5 1 1.5
CaomnmiTemne ca cKyla HAIMOHATHOT 3Hayaja MTAMIAHO Y IeJIHHU M63 0.5 11 5.5
XM60 7
TexHUUKO pelewne M&1 8 1 8
Softver M85 2 1 2
MS80 10

X M10-M90 =125
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IMaterials Science, Multidisciplinary covers resources having a general or multidisciplinary approach ta
the study of the nature, behavior, and use of materials. Relevant topics include ceramics, composites,
allows, metals and metallurgy, nanotechnology, nuclear materials, and adhesion and adhesives.
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hydrometallurgy, pyrometalurgy, electrometallurgy, phase equilibria, iron-making, steel-making,
oxidation, plating and finishing, powder metallurgy, and welding.
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Thermaodynamics includes resources that focus on the areas of physics examining the transformations
of matter and energy in physical and chemical processes, particularly those processes that invalve the
transfer of heat and changes in kemperature, Relevant topics in this category include cooling and
heating systems, cryogenics, refrigeration, combustion, energy conversion, and thermal stresses,
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Engineeting, Civil includes resources on the planning, design, construction, and maintenance of Fixed
structures and ground Facilities For industry, occupancy, transpartation, use and control of water, and
harbor Facilities, Resources also may cover the sub-fields of structural engineering, geotechnics,
earthquake engineering, ocean endineeting, water resources and supply, maring engineeting,
transportation engineering, and municipal engineering.

Metallurgy & Metallurgical Enginesring includes resources that cover the numerous chemical and physical
processes used to isolate a metallic element From its naturally occurring state, refine it, and convert it
into a useful alloy or product, Tapics in this category include corrosion prevention and contral,
hydrometallurgy, pyrometalurgy, electrometallurgy, phase equilbria, iron-making, steel-making,
oxidation, plating and finishing, powder metallurgy, and welding.

IMining & Mineral Processing includes resources on locating and evaluating mineral deposits; designing
and constructing mines; developing mining equipment; supervising mining operations and safety; and
extracting, cleaning, sizing, and dressing mined material, Relevant topics in this category include
exploration and mining gealogy, rock mechanics, geophysics, and mining science and technology.
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Gensciences, Multidisciplinary covers resources having a general or interdisciplinary approach ta the
study of the Earth and other planets. Relevant topics include geology, geochemistryigeophysics,
hydrology, paleontology, oceanography, meteorology, mineralogy, geography, and energy and Fuels.
Resources having a primary forus on geclogy, or geochemistry & geophysics are placed in their own
categories,

Mining & Mineral Processing includes resources on locating and evaluating mineral depasits; designing
and conskructing mines; developing mining equipment; supervising mining operations and safety; and
extracting, cleaning, sizing, and dressing mined material, Relevant topics in this category include
exploration and mining gealogy, rack mechanics, geophysics, and mining science and technaology.

Y HacTaBKy pedepara cy nare Komuje pagoBa o0jaBibeHHX y MehyHaponHum dacomucuMa ca
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Materials and Design 32 (2011) 1677-1683

journal homepage: www.elsevier.com/locate/matdes

Contents lists available at ScienceDirect

Materials and Design

Technical Report

Particulate basalt-polymer composites characteristics investigation

Aleksandar Todic®!, Blagoje Nedeljkovic 2, Dejan Cikara®3, Ivica Ristovic >*

2 University of Pristina, Faculty of Technical Sciences, Kneza Milosa 7, 38220 Kosovska Mitrovica, Serbia
b University of Belgrade, Faculty of Mining and Geology, Djusina 7, 11000 Belgrade, Serbia

ARTICLE INFO

ABSTRACT

Article history:

Received 8 November 2009
Accepted 16 September 2010
Available online 21 September 2010

Basalt has remarkable physical and mechanical characteristics. However, its use and further processing is
limited due to mechanical characteristics, e.g., density, hardness, fraying resistance, etc. The basalt-
polymer composite enable maintains of physical and mechanical characteristics, further processing,
and broader basalt application in various industries. Consequently, composites characterization, and pro-
duction process technological parameters influence on the composites properties need to be appraised.

Basalt from locality Vrelo, on the eastern hillsides of the Kopaonik Mountain in Serbia was used for
evaluation with 18 samples applied for each test. Samples of basalt-polymer composite with various
ratios of basalts, polymeric matrixes and additives, and with different basalt particles composite grain
size are synthesized to be tested. The results elucidate the composite mechanical properties dependence
on the before mentioned parameters. Thus, it is possible to ascertain the most suitable composite with
respect to basalt/polymer proportion.

Results demonstrate the practicability of the technological procedure development that would result in
basalt-polymer composite, an inexpensive material with outstanding characteristics. This composite
might be used in the first period for construction, and later for use in industry - especially machine
and car industry. Presented data can be of importance for the development of new composite materials

(composite basalt stones) which certainly will have significant application in the future.

© 2010 Elsevier Ltd. All rights reserved.

1. Introduction

As a construction material, basalt has exceptionally good phys-
ical and mechanical properties, specifically high hardness, high
strength, good wear resistance, color and shine. Properties of
jointed basaltic rock masses and its limits on strength and defor-
mation were evaluated by Schultz [1]. However, it's shaping and
processing is very difficult due to before mentioned mechanical
characteristics, and its extensive application is limited. Basalt pro-
cessing into more complex forms while retaining its mechanical
and physical characteristics is feasible only if the basalt particles
are mixed with polymeric resins. As a result, particulate composite,
suitable for cold casting process manufacturing of different geo-
metric forms is generated.
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1.1. Literature review

Divers studies have investigated various basalt composite com-
binations. Several authors in their studies evaluated a series of
commercial-grade polypropylenes (PP) filled with different short
basalt fibers quantity. Storage modulus increase with expand of
the fiber content, based on dynamic mechanical thermal analysis
accomplished by Botev et al. [2]. Matké et al. [3] in their study dis-
covered the improvement in mechanical properties as a result of
the interface modification with low concentration of additives.
Further, Kadykova et al. [4] evaluated comparative characteristics
of polymer composites based on carbon, glass, and basalt fibers.
The analyses indicate that the strength and physicochemical char-
acteristics of polycondensation-filled composites generated by
modification exceeds the corresponding properties of unmodified
specimens. Thus, the method is justified given the associated cost
reduction, working characteristics improvement, and the produc-
tion time decrease. Basalt-based glass—ceramic coatings structural
characterization is explored by Yilmaz et al. [5]. Their main conclu-
sion is that crystalline phases enlarge as a result of the crystalliza-
tion temperature increase; while lower temperature and longer
treatment time generate harder coating layer. Other authors have
based their research on the effect of fiber arrangement in 3D
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woven hybrid composites on their low velocity impact properties.
Agamid, basalt fibers, and epoxy resin were used to fabricate inter-
play hybrid composite in study by Wang et al. [6]. Besides, Keszei
et al. [7] discussed consideration and classification of surface and
interface phenomena in wide areas of material science based on
three examples, i.e., basalt fiber reinforced composite; flame re-
tarded polypropylene, and polyorganosiloxane nanocomposite.

Different studies highlighted the application of basalt as an inex-
pensive material which in combination with some types of polyes-
ter resins, has exceptional characteristics, in a way that the new
material, i.e., basalt composite, maintains the mechanical charac-
teristics of the basalt, and it is easy for molding. Czigany [8] ana-
lyzed flexural strength, stiffness, static and dynamic fracture
toughness. It was noticed that basalt fibers are the most sensitive
to the lack of the treatment with additives. In the study by Liu
et al. [9] the basalt fiber composite mechanical properties applica-
tion in transportation was examined. The variety of the basalt com-
posite characterize were compared with glass composites, i.e.,
tensile strength, flexure strength, shear strength, compressive
strength, and Young’s modulus. In summary, there are no signifi-
cant discrepancies between basalt and glass composites. Akinci
[10] evaluated mechanical and morphological properties of basalt
filled polymer matrix composites. It was found that, the content
of basalt filler affected structural integrity and mechanical proper-
ties of composites. Thus, if suitable coupling agents are added to ba-
salt mixtures, the mechanical properties would, very likely
improve. Further, Czigany [11] in 2006 presented mechanical prop-
erties and acoustic emission study for basalt composite. In a study
by Zhang et al. [12] basalt mixture friction and wear properties are
assessed for different sliding conditions. Experimental results man-
ifested that MoS; and graphite as fillers considerably improved the
wear resistance of short basalt fibers reinforced polyimide compos-
ite. In 2003, Belyea and Beckman [13] published their observation
of the advanced polymer composites international perspective
due to their desirable performance properties. Aceves et al. [14]
in 2008 revealed a methodology based on a database that provides
a wide range of solutions for composite structure design. In this
way, designers can select an optimum design by the interactive
selection of data and considering general design constrains, e.g.
weight, cost, etc.

1.2. Objective of the study

The objective of the study is to generate new particulate basalt-
polymer composite comprised of basalt as a reinforcement and
polymer matrix that have equal or better characteristics than nat-
ural basalt stone, i.e., high strength, hardness, and toughness, and
could be shaped by simple gravity casting without use of vibro-
pressing or vacuum. Additionally, determination of all particulate
polyester-basalt particles producing processing parameters and
their influence on the mechanical characterization that would opti-
mize the production process were analyzed. More specifically, the
aim was to determine all the processing parameters of producing
of particulate polyester - basalt particles, to test the influence of
these parameters on the mechanical characteristics and to opti-
mize the production process.

The author’s intention was to valorize basalt mineral, which is
found in abundance in part of the Kopaonik mountain (localities:
Vrelo, Donje Jarinje, Zuta Prla, Krkina Cuka, etc.), by using this type
of technological process [15,16]. Polymer basalt composites de-
rived from processing basalt rocks can be placed in a group of
highly valuable, technologically sophisticated products, completely
new on the market. In this paper the possibility to generate basalt
composites from domestic basic raw materials was evaluated, the
quality of the produced composites has been tested and all the rel-
evant laboratory technological parameters of processing of the

basalt aggregate into basalt composites are defined. The aim of this
paper is to define the parameters of process of making particulate
composite polyester—basalt particles and examining the impact of
these parameters on mechanical properties.

According to the decades of geological, mining and technologi-
cal studies, there is a great s possibility for basalt, as basic raw
material application, that would generate profitable and economi-
cally efficient production of various products, e.g. basalt composite,
sinter basalt, basalt glass, cast basalt, basalt fibers. Furthermore,
even jewelry with a value similar to the value of the jewelry made
with other semi precious stones can be created.

Work in this study covers comprehensive set of exercises and
analyses that generates a new composite material that comprises
of basalt, polymers and additives. More specifically, study examine
the possibility to generate basalt composites from domestic basic
raw materials, assessed composites samples quality, and charac-
terized all relevant laboratory and technological parameters of ba-
salt aggregates processing to basalt composite.

It is crucial to define technological process for manufacturing of
plates and slabs of composite, based on basalt and polyester resins,
applying methods of gravity casting into molds made of armored
silicone rubber. It should allow generation of “dry” mixture that
consists of basalt aggregate, filler and an additive. It is assumed
that the final product has good mechanical characteristics, high
chemical stability, resistance to atmospheric elements (rain, snow,
etc.) and a compact structure without bubbles or pores. These tests
should define all the parameters of the technological procedures
such as: granulometrical composition of the basalt mixture (the
aggregate and micronized powder), type and composition of resins
and additives, the procedure of casting, and pressing.

2. The experimental part

2.1. The basic raw material, components preparation and molds
construction

The basalt used in this research originates at the locality Vrelo,
on the eastern hillsides of the Kopaonik Mountain, Serbia. Follow-
ing site characteristics are noteworthy: there is no basalt slag cov-
ering layer, the soil has low economic value, and geo-engineering
conditions are favorable and allow easy surface exploitation the
site. Additionally, the structural characteristic is good, namely mi-
cro-crystal structure that has great significantly influence basalt
physical and mechanical characteristics. The basalt from this local-
ity was subject in previous studies accomplished by Geozavod [17]
and The Faculty of Mining and Geology from Belgrade, while par-
tially characterization of the basalt rock was done by the Center
for Advanced Ceramic, Queen’s University, Kingston, Canada. Partici-
pation of the certain chemical compounds in the basalt from Vrelo
deposit is exhibited in Table 1.

Physical and mechanical properties of olivine basalt at the sub-
ject site are given in Table 2.

Basalt from the locality Vrelo belongs to the group of olivine
basalts. It should be noted, that in comparison to adezite basalts,
it is much better for processing, especially whit respect to grinding
and melting. The basalt from the mine with granulation ranging
from 3 to 5 mm was ground, and centrifugally separated to the fol-
lowing granulometrical composition:

e —150+ 50 um
e —100 um

e —300+ 150 pm

e —500 + 300 pm and
e —1000 + 500 pm
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Table 1
Chemical composition of basalt from Vrelo locality.

Component Percentage of respective components in four representative
samples
1 2 3 4
Si0, 43.94 45.92 45.63 47.82
TiO, 1.12 1.04 1.20 1.20
Al,03 28.97 26.85 25.43 25.03
Fe,03 3.68 4.20 4.98 2.89
FeO 5.78 5.19 4.84 4.48
MnO 0.12 0.10 0.10 0.11
MgO 3.92 493 533 3.81
Ca0 7.19 6.99 7.89 7.71
Na,O 2.25 2.45 245 2.90
K>0 0.85 0.83 0.83 1.62
P,05 0.03 0.02 0.09 0.11
CO, - - - -
S 0.05 0.03 0.03 0.03
H,0''° 0.68 0.54 0.59 0.28
H,01!0% 1.61 1.03 1.06 2.09
Totally 100.19 100.12 100.45 100.08
Table 2
Physical and mechanical properties of olivine basalt.
Characteristic Measure unit  Value
Density kg/m? 2600-2630
Melting point °C 1150-1170
Compression strength in dry state MPa 240-260
Compression strength in water saturate state  MPa 210-225
Compression strength after freezing MPa 190-195
Wear resistant (Bbhme method) cm?/50 cm? 4.1-4.5
Wear resistant (Los Angeles method) % 11.5-12.0

The basalt-composite polymer was generated by application of
orthophtalic unsaturated polyester resin with low reactivity and
middle viscosity, type BRE 325 from the producer BOYTEK, Turkey
[18]. This resin is commonly applied in sanitary elements produc-
tion and figurines made of composite stone. Some of their main
characteristics are: good fillers saturation, high elongation capabil-
ity, and excellent fluidity of generated composite. Summary of the
liquid polyester resins and fully mature polyester resins character-
istics are presented in Tables 3 and 4, in a given order.

Methyl-ethyl ketone peroxide with high activity in the liquid
mixture form was applied as a catalyst and initiator of the harden-
ing process. The quantity of 2% out of the used resin mass was
added. While catalyst Co (6%) was employed as an accelerator with
amount ranging from 0.2 to 0.6 percent with respect to the polyes-
ter resin quantity. The molds needed for sample creation were
made of metal, with size that is standard in composite materials
testing.

Zetaplus soft a condensed polysilosan silicone material with
high stickiness [19], is used for composite casting molds manufac-
turing. Is two components blend, namely, the silicone and the
hardening agent in liquid form. The silicone and the hardening

Table 3

Characteristics of liquid polyester resins.
Characteristic Measure unit Value
Viscosity cp 700-900
Acidic number (max) mg KOH/g 30
Styrol contents % mas. 32-38
Exothermic peak °C 130-140
Gelling time with 1%Co min 5-10
Shelf time stability month 6

Table 4

Mechanical and physical characteristics of fully mature polyester resins.
Characteristic Measure unit Value
Tensile strength MPa 55
Bending strength MPa 110
Modulus of elasticity MPa 2800
Elongation % 6.5
Modulus of bending MPa 3100
Hardness Barkol 35
Heat distorsion temperature (HDT) °C 55

agent mixture with uniform color are obtained by vigorous hand
mixing within 30 s at the temperature of 23 °C. Sample forming
has to be accomplished within the short time period by mold
pressing into the mixture. When the mixture hardening starts
the brand should be removed. However, three days, or more specif-
ically 72 h are required for the mold hardening completion.

2.2. Mixture and samples preparation

Composite samples mixture with substances ratio outlined in
the preceding subsection was blended in a mixer. First of all poly-
ester resin was placed into the mixer, followed by the catalyst
inclusion, and finally, the accelerator was added .While constantly
mixing for at least 10 min, a certain amount of basalt powder is
added into the mixture that was poured into the mold afterwards.
This type of composite is tested on eighteen samples made with
different ratios of basalt powder and polyester resin. The contents
of mixture for all marks are presented in Table 5.

The molds filled with the mixture are left to harden at the room
temperature. The hardening process varied from 30 to 50 min, and
it is noteworthy that increase in basalt powder quantity shortened

Table 5
Contents of mixture for all marks.

Mark Basalt content (%) Granulation (pm) Accelerator (%)
1 30 —150+50 0.2
2 30 —150+50 0.6
3 40 —150+50 0.2
4 40 —150+50 0.6
5 50 —150+50 0.2
6 50 —150+50 0.6
7 60 —150+50 0.2
8 60 —150+50 0.6
9 80 —150+50 0.2

10 80 —150+50 0.6

11 60 -100 0.2

12 60 -100 0.6

13 60 —300+ 100 0.2

14 60 —300+ 100 0.6

15 60 —500 + 300 0.2

16 60 —500 + 300 0.6

17 60 —1000 + 500 0.2

18 60 —1000 + 500 0.6

Fig. 1. Bending test sample.
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it. Afterwards, the sample molds are placed into the oven for three
hours at the temperature of 60 °C. Lastly, the samples are removed
from the molds and warmed up in the oven, at 100 °C for one hour,
followed by the samples polymerization continuation at the room
temperature that lasts about 24 h.

Fig. 2. Sample for compressive strength test.

Fig. 3. Sample for toughness test.

Fig. 4. Sample for wear resistance test.
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Samples for bending test are made in line with standard
requirements for this kind of experiments, and assessment of
non-metallic materials, e.g. composite, polymer, etc. Thus, for
bending tests, eighteen samples were prepared (Fig. 1), with
length, width and thickness within the range of 118.3-119.0 mm,
14.6-14.9 mm, and 6.0-6.3 mm, respectively.

Compressive strength on basalt-polymer composites tests were
performed on eighteen samples with following measurements:
length from 28.5 to 28.8 mm, width varied from 9.8 to 10.4 mm,
and samples thickness range was from 9.8 to10.5 mm (Fig. 2).

For toughness tests, eighteen samples were analyzed with
length, width and thickness within the range of 78.9-79.6 mm,
width 9.8-10.3 mm, and thickness from 3.9 to 4.5 mm, in a given
order (Fig. 3).

Since the wear resistance was assessed through the mass of
samples, the approximate size of samples was 30 x 30 x 10 mm

(Fig. 4).

3. Results of the tests and discussion

Different mixtures of eighteen samples, with properties de-
scribed in the preceding section are tested on different mechanical
characteristics in a way described bellow.

3.1. Banding and compressive strength testing

A universal hydraulic tearing machine equipped with a device
that record at sight: force, deformity, and maximum tension force
magnitude was used for bending and compressive strength
examinations.

Bending tests are done to the breaking point and the maximum
bending force of the test specimen at the breaking moment was re-
corded. Since the results of bending tests for different mixture ratio
have to be compared, all samples were placed in a way that a large
fraction zone was always in the zone of compressive strength. It
was assumed that samples turning during the test would generate
less reliable and biased results. According to the analyses, bending
strength magnitude vary from 19.8317 to 66.1444 N/mm? with the
mean of 48.8377 N/mm?. In comparison with previous studies of
the polymer composite material that contain abrasive waste [20],
and basalt fiber reinforced hybrid polymer composites [8], with
bending strength value from 13.99 N/mm? to 32.23 N/mm? and
from 26.2 N/mm? to 43.3 N/mm?, in a given order, it is evident that
derived basalt- polymer material have excellent bending charac-
teristics given the cost of the material. Further, perlite based cera-
mic tiles [21], have bending strength value from 48.62 N/mm? to
69.90 N/mm?. Additionally, it can be stated with high confidence

60
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40 -
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20 +
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Bending strength (N/mm?)

9
Mark

10 11 12 13 14 15 16 17 18

Fig. 5. Bending strength for all tested samples.
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that samples which contain 60% of basalt with granulation of
—1000 + 500 pm have demonstrated the best result. Thus, ele-
ments made for this kind of tension should be made with this ratio
Fig. 5 summarized bending strength test results, and Fig. 6 presents
an example of typical change in force as a function of deformation
(Mark 3).

Compressive strength testing was done on special test speci-
mens for this type of analyses, and the compression force was ex-
tended to the point of sample destruction accompanied with at
sight permanent recording of the deforming force magnitude.
The maximum values of the force destroying the sample are re-
corded. The compression tensions were derived based on the max-
imum destroying force at the surface of the test sample cross
section. Pressing tensions magnitude limits are from 102.9956 to
157.5758 N/mm?, and the mean value is 121.0867 N/mm?. When
this results are compared with compressive strength values for
14 different polymer types [22], they are higher then most of the
values, except for the polyimide + glass fiber, 220 N/mm?. Based
on the assessment of the samples with various percentage of basalt
with different granulation, it can be concluded that the best results
are revealed for samples with 30% of basalt and —150 + 50 pm
granulation. Fig. 7 summarized compressive strength for all tested
samples, and Fig. 8 presents typical compression force, diagram of
change, as a result of deformation due to the compressive strength
(Mark 3).

3.2. Toughness assessment

Toughness tests were done by the micro Sharpy’s pendulum
with significantly less mass and striking energy of the pendulum,

Speciment 3

that is commonly used for experiments on non metal materials,
e.g. ceramic, wooden, composite, plastic, etc. [23]. It is defined as
the ratio of necessary force applied for breaking the sample, and
the sample cross section. Toughness value is defined as:

p =P/Ag (M

where P is the force used to break the sample (Nmm), and Ay is the
surface of the cross section (mm?).

Fig. 9 presents summary for toughness tests.

The results for toughness tests are from 0.0043 to 0.0069 Nmm/
mm? with mean toughness value of 0.0051 Nmm/mm?. In compar-
ison with tests for clay bricks [24] with values from 0.1 to
1.8 Nmm/mm?, the basalt composite have low toughness resis-
tance. Based on the results, we can deduce that the results are very
balanced regardless the percentage of basalt in the composite and
the granulometric basalt composition. Thus, the toughness is not
significantly influenced by the basalt quantity in the composite.
It is supposed that basalt grains do not bond very well with poly-
mer mass. In that case, we should include in the whole procedure
another operation, more precisely another additive to generate a
firm bond between basalt particles and polymer mass. One of such
options is previous mixing of basalt powder with silanes but in
such a way that all basalt grains are coated with silane. In this
way adhesion between particles of basalt and polymer mass would
enhance.

3.3. Wear resistance testing

This test is performed in a way that steel abrasive disc with a
diameter of 148 mm leans against the sample prepared for these
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Fig. 6. Change of bending force in the function of deformation (Mark 3).

Compression strength (N/mm?)

Fig. 7. Compressive strength for all tested samples.
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Fig. 9. Toughness for all tested samples.

analyses. The disc rotates at a speed of 0.05 rotations per minute
with a total of 200 rotations per sample. A higher speed is not pos-
sible because the samples heat up very quickly and start burning.
Wear resistance is measured by the loss of mass per unit of wear
surface. For this reason, it is necessary to calculate the wearing
area which is a semi spherical surface in this particular case. This
area was calculated by the following formula:

r-m-o

180" — 10.0037 (2)
where Pis the surface of wear (cm?), a is width of the sample (which
is 3.1 cm), [ is length of the arch (which is 3227 cm), r is radius of
the abrasive disc (7.4 cm) and « is the angle scoped by the length
of the arch (25°).

P=a-l=a-

0,004

Loss of mass per unit of surface is shown as:
0=m;/P 3)

where O is the loss of mass per unit of surface of wear (g/cm?) and
m; is the loss of the mass (g).

Wear resistance test was done according to the Béhme method.
The findings of wear resistance tests exhibit small deviations.
Fig. 10 shows loss of mass per surface of wear for all tested sam-
ples. Wear resistance range is from minimal value of mass loss,
i.e., 0.00099 g to the maximum value of 0.00349 g at the surface.
Mean value of loss of mass at the surface of wear is 0.0018 g. The
study of magnesium casting alloys materials [25], that are used
for: cooling system pump casing, wheel bands, engine platform,

Loss of mass (g)

9 10 11 12 13 14
Mark

15 16 17 18

Fig. 10. Loss of mass per surface of wear for all tested samples.
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clutch and brake pedals, etc. generates results from 0.010 to
0.0350 g for wear resistance. It is clear that basalt composite have
exceptional wear resistance characteristics.

Generally, all samples have a small amount of loss of mass,
which indicates that samples have a high wear resistance regard-
less of the amount of basalt powder in the composite and granulo-
metric composition of basalt.

4. Conclusions

The obtained samples from this research have a compact, non-
porous structure although discharging and solidification of the pre-
pared were conducted without combination of vibrating, pressing
and vacuuming. Technological solutions described above and mea-
sured values show that:

- Maximum compressive strength 157 N/mm? on a sample with
30% of basalt, 150 + 50 um granulation (Mark 2).

- Maximum bending strength ¢s=66.14 N/'mm? on a sample
with 60% of basalt and —1000 + 500 pm granulation (Mark 17).

- Maximum toughness p = 0.0069 Nmm/mm? on a sample with
50% basalt and —150 + 50 wm granulation (Mark 6).

- Maximum wear resistance 0.00099 g/mm? (Marks 10, 12, 16
and 18).

The findings are valuable and usable, and on their basis it is pos-
sible to develop a technological procedure and to establish the pro-
duction of composite stone of basalt-polyester type. Based on the
generated mechanical characteristics, this particle composite is
applicable in a wide range of industries. In the construction indus-
try basalt is used for a wide variety of purposes, specifically for the
production of the exterior and interior facing panels, construction
of the different columns and pillars, and for floor tiles, building ve-
neer, etc. Additionally, basalt composite is applicable in the
mechanical industry for the fabrication of the friction elements gi-
ven its high resistance to the fraying. Finally, it is appropriate for
the use in both automotive and agriculture industry, for the pro-
duction of the brake covering and other elements, and for the
crusher components, respectively. Although the mechanical char-
acteristics for basalt are not the same as these of steel and metal
components, the mass of basalt compost, its price, energy saving,
simpler production and equipment that is used for basalt compo-
nents makes its wide application economically efficient.

Considering all good properties of basalt, especially the proper-
ties to be milled to Micronics (nano) values, it is very suitable for
the preparation of particle composites with polymer matrices.
Polymer masses mixed with micronized basalt particles enable
creation of various forms of plates and other regular and irregular
geometric shapes. Explorations which were conducted have shown
that basalt could be used for obtaining a new, attractive product,
composite rock, the price of which on the market is 50 times higher
than the price of crushed and screened basalt aggregate.
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The paper deals with measuring of compressive force on rolls of a pipe conveyor by acting of various tensile forces

in a conveyor belt.

Key words: pipe conveyor, rubber belt, roller

INTRODUCTION

Number of pipe conveyors in use during their ordyh3
year existence confirmed necessity of substitutfon
classic belt conveyors with trough leading of a\@yor
belt. Pipe conveyors found their application iniatlustrial
branches — mining, energy, building chemical andcae
not omit food and agricultural branch. A conveyaltb
remains to fulfil the function of bearing and pndi
element, but against classic belt conveyor it hakape of
closed pipe (Fig. 1). This shape is reached by ifggm
rollers behind feeding station of a pipe conveyod &he
shape of closed pipe with circular cross-

Figure 1. Upper and lower branch of a pipe conveyor

section of a conveyor belt is maintained duringladl pipe
conveyor line by using of six rollers alternatettaahed on
a roller mill. The main reason of substitutionctdssic belt
conveyors by pipe conveyors in spite of higher nemif

moving elements and more expensive conveyor belt is
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reduction and complete prevention of effect of $ported
material for environment and vice-versa. The stmecof a
pipe conveyor allows negotiation of transport lingih
higher incline as well as allows creation of tram$gine
arches in horizontal and vertical plane.

Pipe diameter can be 110 - 850 mm and conveyor
length is from 40 m - 10 km. The most frequentleds
length of a pipe conveyor is about 100 m.

THE IDEA

Concerning short period of pipe conveyor existence
there were discovered various structural malfumatithat
are specific for individual operations. On the basfithem
could be then realised necessary structural madiifios.
The modifications relate to the most used elemefita
pipe conveyor like conveyor belt and transportensll so
we put our attention to interaction of conveyorthelthe
rollers in laboratory conditions. The value of caopgsive
forces we read by using resistance strain-gaugeestimg
facility with conveyor belt.

THE STRUCTURE OF TESTING FACILITY

For discovering interaction of conveyor belt ane th
rollers in roller mill at rest we designed and teeathe
testing facility (Fig. 2), which represents a pefta pipe
conveyor. Its technical data are in (Tab.1).

Figure 2. Testing facility for conveyor belts of a pipe convgor
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Table 1. Technical data of testing facility for conveyor beks
of pipe conveyors

Length [mm] 9242
Width [mm] 1620
Height [mm] 1880
Diameter of measured pipe - mgx  [mn] 32
Diameter of measured pipe - min [mn”] 11(
Distance of roller mills - max [mm] 2 000
Distance of roller mills - min [mm] 550
Weight [ka] 1072

For positioning of resistance strain-gauges we €hos
carriers for roller substituent with should be piosi
according to (Fig. 3a). In a screw rod M20x400 nve
adjusted surface for gluing of strain-gauges adogrdo
(Fig. 3b) connected into the Wheatston bridge.

Figure 4. Position of resultant force k,—Fi11, and assigning
of strain-gauge bridges tml, tm2 on particular
rollers

For tests performance on implemented testing fgcili
the sample of rubber conveyor belt out of actiammfrthe
pipe conveyor of company Siderit s.r.o., Niznan8lavas
used - Type EP 500/3 w.800 4+3 cat. D, for maximal
stretching force =15 OOON.

OBTAINED RESULTS

In (Fig. 5 — Fig. 8) there are shown obtained
dependencies of compressive forces on particull@rso

Figure 3. a) substitution of a roller with adjusting b) adapted
surface of a screw rod with glued strain-gauges
holder

Napinacia
siaF
v dopravnom
pase.
N]

-0

= 2166

MEASUREMENT

3 2496
—3017

—— 3885

In (Fig. 4) it is plot the position of resultant die
compressive forces on particular rollers as well as N
assignment of strain-gauge bridges on particuléerso

— 8937
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Pritlaéna sila na val &ek [N]
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—o—11386|

~0-12924]
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Figure 5. Time behaviour of compressive forces i of a
roller nr. 1 by various stretching forces of a
conveyor belt
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Figure 6. Time behaviour of compressive forces 47 of a
roller nr. 2 by various stretching forces of a
conveyor belt
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Figure 7. Time behaviour of compressive forces 4 of a roller
nr. 3 by various stretching forces of a conveyordit
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Figure 8. Time behaviour of compressive forces # of a
roller nr. 4 by various stretching forces of a
conveyor belt

CONCLUSIONS

According to measurements of behaviour and valfies o
compressive forces on particular rollers we reconmune

METALURGIJA 49 (2010) 2, 381-384

designing another composition of mixture for upped
lower covering layer of a conveyor belt. Also meteand
conveyor belt skeleton structure in the area of massive
forces kg F7 g Fo 10 SO that by the remaining of its desired
properties it would lead to the reducing of compies
forces on particular rollers of a roller mill fohe pipe
conveyor and so extend their lifetime.

We have found that on value of compressive forpes i
particular rollers of a roller mill has except ahe other
factors influence also the value of stretching éofgin the
conveyor belt of a pipe conveyor. By increasingt®falue
also compressive force on the rollers is in growkhis
implies the necessity to add structures of stratchi
facilities of pipe conveyors by sampling, indicatiand
regulation of stretching forces and so ensure fhtémal
value of stretching forces, because as an effeabadsion
and ageing of a conveyor belt their value changés
other effects would be also eliminated like e.@ #mount
of transported material, curving of transport lifea pipe
conveyor and velocity of a conveyor belt. In Slaeawe
have not met yet with such sampling, indicating and
regulation of stretching forces in structure of eip
conveyors.

Acknowledgement:

This paper is a part of solved Grant project n8307/06 -
Design, development and implementation of modules o
ecological systems for raw material transport inimg and
building industry by CAD systems Pro/Engineer antidCa

REFERENCES

[1] Fedorko, G. - Husékova, N. - Koniarik, A. —
Brindza J.: Navrh  konStrukcie hadicového
dopravnika v Niznej Slanej. In: Transport &
Logistics International journalé.mimoriadne
(2006), ISSN 1451-107X.

[2] Pavliska, J., Hrabovsky, L.. Dopravni a
manipul&ni zaizeni IV. ES VSB TU Ostrava,
2004, 133s, ISBN 80-248-0537-5.

[8] Husakova, N.: Ekologické spdsoby nakladania s
gumovym odpadom. In: Transport & Logistics:
International journal&. mimoriadne (2006), 5 s.
ISSN 1451-107X.

[4] Marasova, D.- Lukd S.,; Navrh simukného
modelu pasovej dopravy vo firme SIDERIT, s.r.o.
Nizna Slana. Medzinarodnyasopis ,Doprava a
logistika“, KoSice 2006, s. 22 — 28, ISSN 1451 —
107x.

383



P. MICHALIK et. al.: MEASUREMENT OF COMPRESSIVE FAES ON THE ROLLS OF A PIPE ...

5]

[6]

[7]

(8]

9]

(10]

(11]

(12]

(13]

Marasova, D., Taraba, J.: Pasova doprava, F
BERG, KoSice 2006, s. 85,86, ISBN 80-8073-
628-6.

Marasova, D. - Fedorko, G. - Molnéar, V.
Hadicovy dopravnik a vyget jeho zakladnych
parametrov. Acta Montanistica Slovaca 2/2002,
s.101-107, ISSN 1335-1788.

Ragan, Emil - Kollarova, Marta: Stadium
parametrickych vetin v dutine formy. In: TSO -
Technology Systems Operation '2007 : 8th
international scientific conference : Proceedings :
21st-23rd November 2007, PreSov. PreSov : FVT
TU, 2007. 2 s.

Ristovic |, Hamovt J., 2002: The latest
development tendencies in combined conveyance
at opencast metal mines, Transport and
Logistic, No 3/02, ISSN 1451-107X, p.p. 69-79,
FMG, Belgrade, BERG Faculty TU, KoSice.
Senderska, K. - Mares$, A. - Fabian, M.: Prakticka
aplikace ergonomickych modul CATIE pri
analyze rdniho montazniho pracovist In: IT
CAD : Dvounesiénik o CAD, pcitatové grafice a
CA.. technologiich. vol. 18, no. 2 (2008), p. 18-19.
ISSN 1802-0011.

Stehlikova, B., Horaték, P.: Vybrané vysledky
dotaznikového prieskumu kvality testu. In: DidInfo
2008 : Medzindrodnd konferencia, Banska
Bystrica, 3. 4. april 2008. Banska Bystrica : UMB,
2008. 5 s. ISBN 978-80-8083-556-9.

Husékova, N. - Koniarik, A. : Aplikacia reverznej
logistiky pri  zhodnocovani  opotrebovanych
dopravnych pasov. In: Vyrobné inzZinierstvog.ré,

¢. 4 (2007), s. 59-61. ISSN 1335-7972.

Stanova, E. : New kinds of the epicycloid. Cycloid
motions. In: Micro CAD-System '93 5.Special
Sections of the Fakulty of Mechanical Engineering
the Technical University / Proceeding of the
International Scientific Conference. KoSice. KoSice
: SZVTS, 1993.

De¢manova, J.: The conveying capacity of belt
conveyor. In: ZaStita Zivotne sredine u
industrijskim podrdjima : Zbornik radova : Drugi
medunarodni simpozijum : Kosovska Mitrovica,
28.-29. April 2009. Vrnjgka Banja : Novograf,
2009. p. 580-582. ISBN 86-80893-23-5.

METALURGIJA 49 (2010) 2, 381-384

384





